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REMARKS 



Specification Amendments. 

The specification is amended for clarity and to correct obvious errors. Entry of 
these amendments is requested. These amendments do not add new matter as follows. 

Beginning on page 5 and ending on page 10: 

The definition of groups R1-R5 is amended such that the proviso regarding 
groups Rl and R3 as a "cis-cinnamide" and "trans-cinnamide," is properly stated. The 
term "heterocyclylsulfanyl" is added to the list of substituents for groups R1-R5. This 
amendment does not add new matter because a "heterocyclylsulfanyl" group is shown as 
a substituent in Example 370, page 200, lines 12-25 of the Specification. 

The definition of groups R8 and R9 is amended to clarify that "each" of R8 and 
R9 can be independently selected from substituents a-e. This amendment does not add 
new matter as shown, for example, by Example 52, pages 122-123, which shows 
different substituents for R8 and R9. The definition of groups R8 and R9 is also 
amended to clarify that the term "alkylaminocarbonyl" is a "monoalkylaminocarbonyl." 
This amendment corrects an obvious error and does not add new matter. 

The definition of groups R10 and Rl 1 is amended to clarify that "each" of R10 
and Rl 1 can be independently selected from substituents a-o. This amendment does not 
add new matter as shown, for example, by Example 1, pages 91-93, which shows 
different substituents for R10 and Rl 1. The terms "unsubstituted aryl," "arylalkyl," 
"carboxyalkyl," and "alkoxyalkyl" are added to the list of substituents for R10 and Rl 1. 
These amendments do not add new matter because: an "unsubstituted aryl" group and a 
"carboxyalkyl" group are each shown as substituents in Example 387, pages 334-335 of 
the Specification; an "arylalkyl" group is shown as a substituent in Example 406, page 
361 of the Specification; an "alkoxyalkyl" group is shown as a substituent in Example 
433, page 390 of the Specification. 

The definition of NR10R1 1 is amended for clarity to state that "'R10 and Rl 1 are 
taken together with N to form an unsubstituted' heterocyclyl or substituted heterocyclyl 
'group, substituted by one or more than one substituent, each substituent' independently 
selected from This amendment does not add new matter as shown, for example, by 
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Example 74, page 140, which shows two different substituents for a substituted 
heterocycle. 

The definition of substituents for a substituted heterocyclyl is amended to clarify 
that "tetrazolyl" is "unsubstituted ." A "substituted tetrazolyl" is also claimed as a 
substituent for a heterocycle. This amendment corrects an obvious error and does not add 
new matter. The definition of substituents for a substituted heterocyclyl is also amended 
to add the terms "alkenoxycarbonyl," "alkoxycarbonylalkylaminocarbonyl," 
"aryl(carboxy)alkylaminocarbonyl," "carboxyalkylaminocarbonyl," "heterocyclylalkyl," 
"hydroxyalkylaminocarbonyl," "hydroxyaminocarbonyl," 
"hydroxy(carboxy)alkylaminocarbonyl," "hydroxy(carboxy)alkylcarbonyl,"and 
"sulfoalkylaminocarbonyl." This amendment does not add new matter because: an 
"alkenoxycarbonyl" group is shown as a substituent in Example 170, page 1191 of the 
Specification; an "alkoxycarbonylalkylaminocarbonyF' group is shown as a substituent in 
Example 360A, page 307 of the Specification; an "aiyl(carboxy)alkylaminocarbonyl" 
group is shown as a substituent in Example 389, page 338 of the Specification; a 
"carboxyalkylaminocarbonyl" group is shown as a substituent in Example 360, page 307, 
of the Specification; a "heterocyclylalkyl" group is shown as a substituent in Example 
372, pages 316-317 of the Specification; a "hydroxyalkylaminocarbonyl" group is shown 
as a substituent in Example 363, pages 309-310 of the Specification; a 
"hydroxyaminocarbonyl" group is shown as a substituent in Example 386, on pages 333- 
334 of the Specification; a "hydroxy (carboxy)alkylaminocarbonyl" group is shown as a 
substituent in Example 390, on pages 338-339 Specification; a 

"hydroxy(carboxy)alkylcarbonyl" group is shown as a substituent in Example 365, page 
31 1 of the Specification; a "sulfoalkylaminocarbonyl" group is shown as a substituent in 
Example 373, pages 317-318 of the Specification. 

The definition of "Ar" is amended to clarify that Ar is "'an unsubstituted aryl or 
unsubstituted heteroaryl group, or' a substitued aryl or substituted heteroaryl group, 
'substitued by one or more than one substituent, each substituent 5 independently 
seclected from . . ." groups a-kk. Since hydrogen is not normally regarded as a 
substituent, the definition of "hydrogen" is removed from the list of Ar substituents and 
the terms "an unsubstituted aryl or unsubstituted heteroaryl group" are added to the 
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definition of Ar. This amendment corrects an obvious error and does not add new matter. 
The definition of "Ar" is also amended to clarify "a substituted aryl or substituted 
heteroaryl group, 'substituted by one or more than one substituent, each substituent' 
independently selected from . . . ." This amendment does not add new matter as shown, 
for example, by Example 144, pages 177-178, which shows two different substituents for 
a substituted aryl group, and by Example 224, pages 218-219, which shows two different 
substituents for a substituted heteroaryl group. 

The definition of substitutents for substituted "Ar" is amended to add the term 
"unsubstituted" to the substituents "heterocyclyl" and "heterocyclylalkyl" for clarity. 
These terms are also claimed as "substituted heterocyclyl" and "substituted 
heterocyclylalkyl." This amendment corrects an obvious error and does not add new 
matter. 

The definition of substitutents for substituted "Ar" is also amended to correctly 
state the term "thioalkyl"as "alkylsulfanyl," according to substitutive nomenclature rules. 
This is an obvious error and does not add new matter. For example, see, IUPAC Rule 
3.2.1.2. 

The definition of substitutents for substituted "Ar" is also amended to add the 
terms "carboxyalkenyl" and "alkoxycarbonylalkenyl" to the list of groups of "Ar" 
substituents. This amendment does not add new matter because a "carboxyalkenyl" 
group is shown as a substituent in Example 395, pages 345-347, and Example 395B, page 
347; and an "alkoxycarbonylalkenyl" is shown as a substituent in Example 395A, page 
346 of the Specification. 

Beginning on page 13, line 1 and ending on page 9, line 3: 

The definition of alkyl is amended such that the alkyl groups of this invention can 
be optionally substituted with "alkanoylamido, alkanoyloxy, 
alkyl(alkoxycarbonylalkyl)amino, alkoxy, alkoxycarbonyl, amino, aryl, arylalkyl, 
carboxamido, carboxy, heterocyclyl, hydroxy, hydroxyalkoxy, heterocyclyl, and 
sulfonate. . . ." This amendment does not add new matter because, for example, an 
"alkanoylamido" is shown as a substituent in Example 306, page 268; an "alkanoyloxy" 
is shown as a substituent in Example 126, pages 167-168; an 
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"alkyl(alkoxycarbonylalkyl)amino" substituent is shown in Example 56, page 126; an 
"alkoxy" substituent is shown in Example 1 16, page 163; an "alkoxycarbonyl" 
substituent is shown in Example 42, page 116; an "amino" substituent is shown in 
Example 56, page 126; an "aryl" substituent is shown in Example 111, page 126; an 
"arylalkyl" substituent is shown in Example 389, page 338; a "carboxamido" substituent 
is shown in Example 40, page 1 15; a "carboxy" substituent is shown in Example 361, 
page 308; a "heterocyclyl" substituent is shown in Example 6, page 95; a "hydroxy" 
substituent is shown in Example 1, pages 91-93. A "hydroxyalkoxy" substituent is 
shown in Example 14, pages 99-100; and a "sulfonate" substituent is shown in Example 
373, pages 317-318. Accordingly, these amendments do not add new matter. 

Beginning on page 13, line 17 and ending on page 13, line 19: 

The definition of the term "amino" is amended to add the groups 
"alkoxycarbonylalkyl," "aryl," "heterocyclyl," "heterocyclylalkyl," "heterocyclylamino," 
and "hydroxyalkyl" to the list of groups for R18 and R19. This amendment does not add 
new matter because the groups "alkoxycarbonylalkyl," "aryl," "heterocyclyl," 
"heterocyclylalkyl," "heterocyclylamino," and "hydroxyalkyl" are expressly represented 
as amino groups in the definition for NR10R1 1 (an amino group), as shown on page 7 of 
the Specification. The definition of the term "amino" is amended to add the groups 
"arylalkyl," "carboxyalkyl," and "alkoxyalkyl" to the list of groups for R18 and R19. 
This amendment does not add new matter because these groups are shown as "amino" 
substituents for R10 and Rl 1 as described above. The definition of the term "amino" is 
also amended to add the groups "alkylsulfonyl," "alkanoyl," "hydroxy," 
"hydroxy(carboxy)alkyl," "arylsulfonyl," "aryl(carboxy)alkyl," "heterocyclylsulfonyl," 
"alkoxycarbonylalkyl," and "sulfoalkyl," to the list of groups for R18 and R19. This 
amendment does not add new matter because: an "alkylsulfonyl" substituent is shown in 
Example 293, page 257; an"alkanoyl" substituent is shown in Example 306, page 268; a 
"hydroxy" substituent is shown in Example 386, pages 333-334; a 
"hydroxy(carboxy)alkyl" substituent is shown in Example 390, page 339; an 
"arylsulfonyl" substituent is shown in Example 246, page 231; an "aryl(carboxy)alkyl" 
substituent is shown in Example 389, page 338; a "heterocyclylsulfonyl" substituent is 
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shown in Example 228, pages 221-222; an "alkoxycarbonylalkyl" substituent is shown in 
Example 56, page 126; and a "sulfoalkyl" substituent is shown in Example 373, pages 
317-318. 

Beginning on page 14, line 5 and ending on page 14, line 9: 

The definition of the term "aryl" is amended for clarity such that the aryl groups 
of this invention, "unless otherwise specified," can be optionally substituted with "one or 
more than one substituent, including but not limited to . . . ." This amendment clarifies 
that the term aryl refers to both substitued and unsubstitued aryl groups, unless it is 
otherwise specified that an "aryl" is either "substitued" or "unsubstituted" and does not 
add new matter as shown for example on page 10, line 2, and Example 144, pages 177- 
178. The definition for "aryl" substituents is amended to add the substituents "haloalkyl, 
alkoxyalkyl, alkoxycarbonyl, alkoxyalkoxy, hydroxyalkyl, aminoalkyl, aminocarbonyl, 
alkyl(alkoxycarbonylalkyl)aminoalkyl, unsubstituted heterocyclyl, substituted 
heterocyclyl, unsubstituted heterocyclylalkyl, substituted heterocyclylalkyl, 
carboxaldehyde, carboxaldehyde hydrazone, carboxamide, alkoxycarbonylalkyl, 
carboxyalkyl, carboxyalkoxy, carboxythioalkoxy, carboxycycloalkoxy, sulfonate, 
hydroxycarbonylalkyl (carboxyalkyl), hydroxyalkylaminocarbonyl, cyano, amino, 
heterocyclylalkylamino, carboxyalkylamino, heterocyclylalkylaminocarbonyl, and 
"/raws-cinnamide." These amendments do not add new matter because these substituents 
are described on pages 9-10 of the specification as "aryl" substituents in the definition of 
"Ar ." The term "alkylsulfanyl," is also added to the definition for "aryl" substituents. 
This amendment does not add new matter because the term "thioalkyl" is described on 
page 10 of the specification as an "aryl" substituent in the definition of "Ar." 
Alkylsulfanyl is the correct term for "thioalkyl" according to the rules of substitutive 
nomenclature rules as described above. The terms "carboxyalkenyl" and 
"alkoxycarbonylalkenyl" are also added as substituents for "aryl." These amendments do 
not add new matter because the terms "carboxyalkenyl" and "alkoxycarbonylalkenyl" are 
shown in the specification as "aryl" substituents. Support for these amendments is 
described above with reference to the amendments to the definition of Ar. 
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Beginning on page 15, line 18 and ending on page 16, line 13. 

The definition of the terms "heterocycle" or "heterocyclyl" is amended to 
correctly state the term "oxopyrrolidinyl." This is a typographical error and does not add 
new matter. 

The terms "dioxaspirodecanyl," and "dioxotriazaspirodecanyl," are added to the 
list of heterocycles. These amendments do not add new matter because these 
heterocycles are shown in Examples 266 and 355, pages 242-243, and 301-302, 
respectively, of the Specification. 

Beginning on page 16, line 11 and ending on page 17, line 5: 

The definition of the term "heterocyclics" is amended for clarity such that the 
heterocycle groups of this invention, "unless' otherwise specified," can be optionally 
substituted with "one or more than one substituent, including but not limited to . . . ." 
This amendment clarifies that the terms heterocyclic, heterocycle and heteroaryl refer to 
both substitued and unsubstitued groups, unless it is otherwise specified that a group is 
either "substitued" or "unsubstituted." This amendment does not add new matter as 
shown for example on page 8, line 13, and Example 224, pages 218-219. The definition 
for "heterocycle" substituents is amended to add the substituents "haloalkyl, alkoxyalkyl, 
alkoxycarbonyl, alkoxyalkoxy, hydroxyalkyl, aminoalkyl, aminocarbonyl, 
alkyl(alkoxycarbonylalkyl)aminoalkyl, unsubstituted heterocyclyl, substituted 
heterocyclyl, unsubstituted heterocyclylalkyl, substituted heterocyclylalkyl, 
carboxaldehyde, carboxaldehyde hydrazone, carboxamide, alkoxycarbonylalkyl, 
carboxyalkyl, carboxyalkoxy, carboxythioalkoxy, carboxycycloalkoxy, sulfonate, 
hydroxycarbonylalkyl (carboxyalkyl), hydroxyalkylaminocarbonyl, cyano, amino, 
heterocyclylalkylamino, carboxyalkylamino, heterocyclylalkylaminocarbonyl, and 
"fra«s-cinnamide." These amendments do not add new matter because these substituents 
are described on pages 9-10 of the specification as "heteroaryl" substituents in the 
definition of "Ar." The term "alkylsulfanyl" is also added to the definition for 
"heterocycle" substituents. This amendment does not add new matter because the term 
"thioalkyl" is described on page 10 of the specification as a "heteroaryl" substituent in 
the definition of "Ar." Alkylsulfanyl is the correct term for "thioalkyl" according to the 
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rules of substitutive nomenclature rules as described above. The terms "carboxyalkenyl" 
and "alkoxycarbonylalkenyl" are also added as substituents for "heterocycle." These 
amendments do not add new matter because the terms "carboxyalkenyl" and 
"alkoxycarbonylalkenyl" are shown in the specification as "heteroaryl" substituents. 
Support for these amendments is described above with reference to the amendments to 
the definition of Ar. The definition of "heterocyclics" is also amended such that the 
substituents expressly shown in the definition for "heterocyclyl" substituents on pages 7- 
9 of the specification are added to the list of substituents for the heterocycle groups of the 
invention. The terms "alkenoxycarbonyl," "alkoxycarbonylalkylaminocarbonyl," 
"aryl(carboxy)alkylaminocarbonyl," "carboxyalkylaminocarbonyl," "heterocyclylalkyl," 
"hydroxyalkylaminocarbonyl," "hydroxyaminocarbonyl," 
"hydroxy(carboxy)alkylaminocarbonyl," "hydroxy(carboxy)alkylcarbonyl,"and 
"sulfoalkylaminocarbonyl," and are added to the list of substituents for "heterocyclics." 
These amendments do not add new matter because these groups are shown in the 
specification as substitutents for heterocycle groups. Support for this amendment is 
described above with reference to the amendments to the definition of the heterocyclyl 
substituents for RIO and Rl 1 taken together with N. 

Beginning on page 18, line 14 and ending on page 18, line 17: 

The definition of the term "phenyl" is amended for clarity such that the phenyl 
groups of this invention can be optionally substituted with "one or more than one 
substituent, including but not limited to . . . This amendment does not add new matter 
as shown for example, in Example 144, pages 177-178. The definition for "phenyl" 
substituents is amended to add the substituents "haloalkyl, alkoxyalkyl, alkoxycarbonyl, 
alkoxyalkoxy, hydroxyalkyl, aminoalkyl, aminocarbonyl, 
alkyl(alkoxycarbonylalkyl)aminoalkyl, unsubstituted heterocyclyl, substituted 
heterocyclyl, unsubstituted heterocyclylalkyl, substituted heterocyclylalkyl, 
carboxaldehyde, carboxaldehyde hydrazone, carboxamide, alkoxycarbonylalkyl, 
carboxyalkyl, carboxyalkoxy, carboxythioalkoxy, carboxycycloalkoxy, sulfonate, 
hydroxycarbonylalkyl (carboxyalkyl), hydroxyalkylaminocarbonyl, cyano, amino, 
heterocyclylalkylamino, carboxyalkylamino, heterocyclylalkylaminocarbonyl, and 
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"^rans-cinnamide." These amendments do not add new matter because these substituents 
are described on pages 9-10 of the Specification as "aryl" substituents in the definition of 
"Ar" and a phenyl group is an aryl substituent. The term "alkylsulfanyl," is also added 
to the definition for "aryl" substituents. This amendment does not add new matter 
because the term "thioalkyl" is described on page 10 of the Specification as an "aryl" 
substituent in the definition of "Ar." "Alkylsulfanyl" is the correct term for "thioalkyl" 
according to the rules of substitutive nomenclature rules as described above. The terms 
"carboxyalkenyl" and "alkoxycarbonylalkenyl" are also added as substituents for 
"phenyl." Support for these amendments is described above with reference to the 
amendments to the definition of Ar. 

Beginning on page 19, line 10 and ending on page 19, line 10: 

The definition of the term "sulfonate" is amended to add the term "sulfo," as used 
in substitutive nomenclature, to refer to the radical -SO3H. See, IUPAC Rule 3.2. 1 . 
Accordingly, this amendment does not add new matter. 

Beginning on page 21, line 17 and ending on page 62, line 6: 

These amendments correct obvious typographical errors and do not add new 

matter. 

Beginning on page 183, line 17 and ending on page 183, line 11: 

Please delete these paragraphs. 

Other Specification Amendments: 

The specification amendments on pages 64, 65, 68-69, 75, 76-77, 80, 93-1 11, 114, 
117, 123, 124-125, 127, 128-129, 129-132, 134, 137-139, 141-142, 144, 145, 147, 149, 
150, 151, 153, 160-163, 167-169, 170, 173-174, 177-179, 179, 182-183, 184, 185, 186, 
188, 194, 195, 198, 199-201, 202, 203-204, 206, 215, 216, 217, 219-220, 221, 223, 224- 
225, 227-228, 231, 237-238, 242-243, 246, 249, 251, 253, 254, 257-258, 260, 261, 262- 
263, 264,-265, 266, 268-269, 270, 270-271, 271-272, 276, 277, 279, 282, 288-289, 290- 
291, 293-294, 294-295, 299, 300, 302, 304, 305-306, 307, 308, 314, 317, 323-324, 325, 
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328, 330, 332, 333-334, 334-335, 336, 338, 339, 340-341, 342-343, 344, 346, 347, 350- 
351, 352, 353-354, 355, 359-360, 361, 365-366, 367-368, 370, 371-372, 373, 374, 375, 
376, 386, 387, 390, 392, 393-394, 394-395, 396-397, 398-399, 403, 404-405, 406-407, 
407-408, 410-411, and 412 correct obvious typographical errors and do not add new 
matter. 

Claim Amendments. 

Claims 1-60 are pending in this application. Claims 1-1 8, and 20-26 have been 
amended and new claims 27-60 have been added. Entry of these amendments and new 
claims is hereby requested. 

No new matter is added by the amendments to claims 1-18, and 20-26 or by the 
addition of new claims 27-60 as follows. 

Claim 1. 

Claim 1 is amended for clarity and adds the substituents described above in the 
Specification Amendments "Beginning on page 5 and ending on page 10." These do not 
add new matter because the amendments either add substituents disclosed in the 
specification as described above, or correct obvious errors. 

Claims 2-11. 

Claims 2-11 are amended for clarity. These amendments correct obvious errors 
and do not add new matter. 

Claims 12 and 13. 

Claims 12 and 13 are amended to correct obvious typographical errors. The 
compounds "(Benzodioxan-6-yl)[2-(benzodioxan-6-sulfanyl)-4-(£'-((4- 
morpholino)carbonyl)ethenyl)phenyl]sulfide," and "(1 -Methylindol-5-yl)[2,3-dichloro-4- 
(£-(((1 S,4S)-5-re^-butyloxycarbonyl-2,5-diazabicyclo(2.2. l)heptan-2- 
yl)carbonyl)ethenyl)phenyl]sulfide " are added to Claim 12. These amendments do not 
add new matter because the compounds are shown in Example 370, pages 314-315 of the 
Specification, and Example 378, pages 323-324 of the Specification, respectively. 
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Claims 14-18, and 20-26. 

Claims 14-18, and 20-25 are amended for clarity. These amendments correct 
obvious errors and do not add new matter. 

Claims 27-36. 

New Claims 27-31 are written as dependent on Claim 1 and claim various 
substituents for the "R" and "Ar" groups for the compound according to Claim 1 . These 
amendments do not add new matter. 

Claims 37-51. 

New Claims 37-51 are directed to a compound, "pharmaceutical composition," or 
"method of inhibiting inflamation" for a "substituted diaryl sulfide cinnamide 
compound." Diaryl sulfide cinnamide compounds are described on pages 4-10, and 
pages 63-70 of the Specification. Accordingly, these amendments do not add new matter. 

Claims 52-60. 

New Claims 52-60 are directed to a compound which is a diaryl sulfide. Claim 52 
does not add new matter because support for Claim 52 is provided on page 4, lines 6-20, 
page 18, lines 18-21, and page 68, lines 1-2, of the Specification. 

Claim 53 is directed to a secondary or tertiary amide of a compound according to 
claim 52. Claim 53 does not add new matter because support for Claim 53 is provided on 
page 4, lines 6-20 of the Specification. 

Claim 54 is directed to a compound according to Claim 53 where the nitrogen 
atom of the amide group is part of a heterocyclic ring. Claim 54 does not add new matter 
because support for Claim 54 is provided on page 4, lines 16-20 of the Specification. 

Claims 55 through 60 are directed to a compound according to Claim 52. Claims 
55 and 56 are directed to a compound where the first or second aryl group comprises one 
or more substituents. Claim 57 is directed to a compound according to Claim 52 where 
the first aryl group comprises a phenyl group which is substituted in the para— position by 
a cinnamide group and which optionally comprises one or more other substituents. Claim 
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58 is directed to a compound according to Claim 57 where the second aryl group 
comprises a phenyl group which comprises one or more substituents. Claim 59 is 
directed to a compound according to Claim 52 where each of the first and second aryl 
groups comprises a phenyl group. Claim 60 is directed to a compound according to 
Claim 52 where the first aryl group is a phenyl group substituted with the cinnamide 
moiety and optionally further substituted with at least one group which is an alkyl, 
halogen, hydroxy or alkoxy group, and the second aryl group optionally is substituted 
with at least one group which is an alkyl, halogen, hydroxy or alkoxy group. These 
claims do not add new matter because support for Claims 55 through 60 is found on page 
14, lines 5-9 of the specification. 
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The Election/Restriction Requirement: 

In response to the restriction requirement mailed June 27, 2001, the Applicant 
provisionally elects, with traverse, the group designated in Paragraph VI of the Office 
Action as follows: 

VI. Claims 1-24, drawn to compounds not included in above Groups I- 
V. If this group is elected further restriction/election will be required, and 
furthermore a single species for the elected invention with exact and 
specific values for Ar, RR1-R5, R10/R1 1 will be required. 

A single species, [3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-bis(trifluoromethyl)-4- 
(£ r -((4-morpholino)carbonyl)ethenyl)phenyl]sulfide (Compound 423B, Specification, 
page 383) is provisionally elected. For this species, Ar represents aryl, Rl represents 
trifluoromethyl, R2 represents trifluoromethyl, R3 represents fraws-cinnamide, R4 
represents hydrogen, R5 represents hydrogen, and NR10R1 1 is substituted heterocyclyl. 

Claims 1, 4, 6, 8, 10, 1 1, 12, 16, 18-23, and 26-59 are readable on this species. 

The Office has required restriction stating that "[t]he inventions are distinct, each 
from the other," the reasons for the invention being distinct are stated in Paragraphs 2-5 
of the Office Action. The Applicant respectfully submits that the present restriction 
requirement is improper under the US Patent Office procedure regarding the restriction of 
Markush Claims, regardless of whether the invention is distinct. 

The present restriction requirement restricts the subject matter of independent 
claim 1 (compounds of formula I) and dependent claims 2-23, and independent claim 24 
(compounds of formula II) and dependent claim 25, into groups I- VI. This is an 
improper restriction under MPEP § 803.02, with respect to independent claim 1 and 
dependent claims 2-23, and 26-33. 
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Under MPEP § 803,02, restriction of a Markush-type claim is improper, even 
where the claims are directed to independent and distinct inventions if the subject matter 
of a claim has unity of invention. 

Paragraph 2 of MPEP § 803.02 states (emphasis added): 

. . . [I]t is improper for the Office to refuse to examine that which 
applicants regard as their invention, unless the subject matter in a claim 
lacks unity of invention . . . (citations omitted). Broadly unity of invention 
exists, where compounds included within a Markush group (1) share a 
common utility and (2) share a substantial structural feature disclosed as 
being essential to that utility . ... A Markush type claim can include 
independent and distinct inventions. 

The present restriction requirement is improper under MPEP § 803.02 because the 
compounds of the present invention, included in the Markush group in claim 1 have unity 
of invention. In particular, the compounds: (1) share a common utility (i.e., they are 
LFA-1 antagonists); and (2) share a structural feature essential to that utility, {i.e., they 
are all diaryl sulfides and the linking sulfide is required for that utility). 
1. The Compounds Included In The Markush Group Of Claim 1 (Formula I) Have 
A Common Utility. 

The compounds of the present invention are identified as having a common utility 
in that they inhibit the interaction of LFA-1 binding to ICAMs. Inhibiting the interaction 
of LFA-1 to ICAMs is useful in prevention of a variety of diseases identified in the 
application. 

Specifically, page 5 of the Specification identifies the utility of the compounds of 

the invention as follows. 

The present application discloses and the invention comprises 
compounds which bind to the interaction-domain (I-domain) of LFA-1, 
thus interrupting endothelial cell-leukocyte adhesion by blocking the 
interaction of LFA-1 with ICAM-1, ICAM-3, and other adhesion 
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molecules. These compounds are useful for the treatment or prophylaxis 
of diseases in which leukocyte trafficking plays a role, notably acute and 
chronic inflammatory diseases, autoimmune diseases, tumor metastasis, 
allograft rejection, and reperfusion injury. The compounds of this 
invention are diaryl sulfides, which are substituted with a cinnamide 
moiety .... 

Page 404 discloses a biochemical assay that measures the ability of the 
compounds to block the interaction between LFA-1 and ICAM-1. Compounds of the 
present invention exhibit inhibitory activity in this assay. (Specification, page 406, par. 
1). Other biological assays are disclosed on pages 406- 409 of the Specification. 
Compounds of the present invention show blocking activity for the ICAM-3/LFA-1 
interaction and ICAM-1 /LFA-1 interaction in these JY-8 cell adhesion assays. 
(Specification, page 409, par. 2). 

2. The Compounds Included In The Markush Group Of Claim 1 Share A 
Substantial Structural Feature Essential To That Utility. 

The present invention discloses a series of LFA-1 diaryl sulfide antagonists that 
were developed by transforming an anilino-based diaryl sulfide into a cinnamide-based 
diaryl sulfide through identification of an additional binding pocket. See, Liu, G., et al., 
Expert Opin. Ther. Patents (2001) 1 1(9):1383-1393, submitted in an accompanying IDS. 

In the article to Liu, G., a number of diaryl sulfide species, including an earlier 
discovered diaryl sulfide anilino compound, are identified. This article specifies that the 
sulfide group is required for the affinity that results in the utility of the compounds as 
LFA-1 antagonists. In reference to the anilino compound, the article states " filnitial.SAR 
indicates that both the sulfide and the anilino group are required for affinity ." Id. at 1387 
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(emphasis added). The compounds of the present invention all possess the sulfide, 
identified in the Liu article as required for utility. 

3. The Compounds of the Present Invention have Unity of Invention and the 
Restriction is Improper. 

Because the compounds of the present invention, included in the Markush group 
in Claim 1 have unity of invention the restriction is improper under USPTO guidelines. 
The compounds of the present invention, included in the Markush Group of Claim 1 , 
share a common utility in that they are LFA-1/ICAM inhibitors. The compounds of the 
present invention, included in the Markush Group of Claim 1, also share the common 
structural feature of a sulfide group linking a phenyl group with another aryl or heteroaryl 
group. The sulfide group is identified as a structural feature of the compounds that is 
required for the affinity of the compounds. Accordingly, the present restriction 
requirement is improper under MPEP § 803.02. Withdrawal of this requirement is 
respectfully requested. 



CONCLUSION 

It is believed that this Response and Amendment is fully responsive to the Office 
Action dated June 27, 2001. If, however, there are any issues that can be resolved by 
telephone with the Applicants representative, the Examiner is encouraged to contact the 
undersigned directly. 
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Enclosed is a check in the amount of $2,864 to cover the cost of the five month 
extension and the cost of the additional claims. The Commissioner is hereby authorized 
to charge any other additional fees, or credit any overpayment, associated with this 
communication to Deposit Account No. 19-2090. 




Respectfully submitted, 
SHELDON &MAK 




Danton K. Mak 
Reg. No. 31,695 



225 South Lake Avenue 
9th Floor 

Pasadena, California 91101 



Phone: (626) 796-4000 
Facsimile: (626) 795-6321 
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VERSION OF AMENDED SPECIFICATION WITH MARKINGS 

TO SHOW CHANGES 

Beginning on page 2, line7 and ending on page 3, line 19: 

Cell adhesion occurs through a coordinately regulated series of steps that allow 
the leukocytes to first adhere to a specific region of the vascular endothelium and then 
cross the endothelial barrier to migrate to the inflamed tissue (Springer, T.A., 1994, 
"Traffic Signals for Lymphocyte Recirculation and Leukocyte Emigration: The Multistep 
Paradigm," CeU 76: 301-314; Lawrence, M. B., and Springer, T. A., 1991, 
"Leukocytes [ ! ] Roll on a Selectin at Physiologic Flow Rates: Distinction from and 
Prerequisite for Adhesion Through Integrins," Cell[ .|65: 859-873; von Adrian, U., 
Chambers, J. D., McEnvoy, L.M., Bargatze, R.F., Arfos, K.E, and Butcher, E.C., 1991, 
"Two-Step Model of Leukocyte-Endothelial Cell Interactions in Inflammation," Proc. 
Natl. Acad. Sci. USA 88: 7538-7542; and Ley, K., Gaehtgens, P., Fennie, C, Singer, 
M.S., Lasky, L.H. and Rosen, S.D.,1991, "Lectin-Like Cell Adhesion Molecule 1 
Mediates Rolling in Mesenteric Venules [in vivo] In Vivo ." Blood 77: 2553-2555). 
These steps are mediated by families of adhesion molecules such as integrins, Ig 
supergene family members, and selectins which are expressed on the surface of the 
circulating leukocytes and on the vascular endothelial cells. The first step consists of 
leukocytes rolling along the vascular endothelial cell lining in the region of inflammation. 
The rolling step is mediated by an interaction between a leukocyte surface 
oligosaccharide, such as Sialylated Lewis-X antigen (SLe x ), and a selectin molecule 
expressed on the surface of the endothelial cell in the region of inflammation. The 
selectin molecule is not normally expressed on the surface of endothelial cells but rather 
is induced by the action of inflammatory mediators such as TNF-cc and interleukin-1 . 
Rolling decreases the velocity of the circulating leukocytes in the region of inflammation 
and allows the cells to more firmly adhere to the endothelial cell. The firm adhesion is 
accomplished by the interaction of integrin molecules that are present on the surface of 
the rolling leukocytes and their counter-receptors (the Ig superfamily molecules) on the 
surface of the endothelial cell. The Ig superfamily molecules or CAMs (Cell Adhesion 
Molecules) are either not expressed or are expressed at low levels on normal vascular 
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endothelial cells. The [CAM ! s] CAMs, like the selectins, are induced by the action of 
inflammatory mediators like TNF-alpha and IL-1 . The final event in the adhesion 
process is the extravasation of leukocytes through the endothelial cell barrier and their 
migration along a chemotactic gradient to the site of inflammation. This transmigration 
is mediated by the conversion of the leukocyte integrin from a low avidity state to a high 
avidity state. The adhesion process relies on the induced expression of selectins and 
[CAJVfs] CAMs on the surface of vascular endothelial cells to mediate the rolling and 
firm adhesion of leukocytes to the vascular endothelium. 

Beginning on page 4, line 6 and ending on page 4, line 20: 

The present [invention] application discloses compounds which bind to the 

interaction-domain (I-domain) of LFA-1, thus interrupting endothelial cell-leukocyte 
adhesion by blocking the interaction of LFA-1 with ICAM-1, ICAM-3, and other 
adhesion molecules. These compounds are useful for the treatment or prophylaxis of 
diseases in which leukocyte trafficking plays a role, notably acute and chronic 
inflammatory diseases, autoimmune diseases, tumor metastasis, allograft rejection, and 
reperfusion injury. The compounds of this invention are diaryl sulfides, which are 
substituted with a cinnamide moiety. The cinnamide functionality may be placed either 
ortho- or para- to the linking sulfur atom, although para-substitution is preferable. 
Appropriate substitution of both aromatic rings is tolerated, and can be used to modulate 
a variety of biochemical, physicochemical and pharmacokinetic properties. In particular 
the amide moiety is readily modified; a variety of secondary and tertiary amides are 
active, and alternatively a heterocyclic ring may be attached at this position. 
Modifications of this amide functionality are particularly useful in modulating 
physicochemical and pharmacokinetic properties. 
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Beginning on page 5, line 1 and ending on page 10, line 20: 

[Summary of The Invention] 

Summary of the Invention 

The present [invention] application provides compounds of formula I, below, 

R 4 

I 

or a pharmaceutically-acceptable salt or prodrug thereof, 

where [wherein] Rj, R2, R3, R4, and R5 are each independently selected from 



1. 


hydrogen, 


m. 


halogen, 


n. 


alkyl, 


0. 


haloalkyl, 


P. 


alkoxy, 


q. 


cyano, 


r. 


nitro, 


s. 


carboxaldehyde, [and] 


t. 


heterocvclvlsulfanvl. 


u. 
v. 


"c/s-cinnamide", and 


"fraos-cinnamide". 



where [with the proviso that at least one of] Ri [or] and R 3 [is a "c/s-cirmamide" 
or a 'Vraws-cinnamide",] are defined as 




"c/s-cinnamide" 'Vra/w-cinnamide", 
where [wherein] Rg and R9 are each independently selected from 
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f. hydrogen, 

g. alkyl, 

h. carboxy alkyl, 

i. [alkylaminocarbonyl] monoalkvlaminocarbonvl alkyl, and 
j. di alkylaminocarbonyl alkyl, 



and Rio and Ri i are each independently selected from 

p. hydrogen, 

q. alkyl, 

r. cycloalkyl, 

s. alkoxycarbonylalkyl, 

t. hydroxyalkyl, 

u. substituted aryl, 

v. unsubstituted heterocyclyl, 

w. unsubstituted heterocyclylalkyl, 

x. heterocyclylamino, 

y. substituted heterocyclyl, [and] 

z. substituted heterocyclylalkyl, 

aa. unsubstituted arvl 

bb. aryl alkyl, 

cc. carboxy alkyl, and 

dd. alkoxyalkvl 



or [NRioRn is] Rvn and R_ n are taken together with N to form an unsubstituted 
heterocyclyl or substituted heterocyclyl group, substituted by one or more than one 
substituent, [where substituents are] each substitutent independently selected from 



47) alkyl 

48) alkoxy, 

49) alkoxyalkyl, 
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50) cycloalkyl, 

51) aryl, 

52) heterocyclyl, 

53) heterocyclylcarbonyl, 

54) heterocyclylalkylaminocarbonyl, 

55) hydroxy, 

56) hydroxyalkyl, 

57) hydroxyalkoxyalkyl, 

58) carboxy, 

59) carboxy alkyl, 

60) carboxycarbonyl, 

61) carboxaldehyde, 

62) alkoxycarbonyl, 

63) arylalkoxycarbonyl, 

64) aminoalkyl, 

65) aminoalkanoyl, 

66) carboxamido, 

67) alkoxycarbonylalkyl, 

68) carboxamidoalkyl, 

69) cyano, 

70) unsubstituted tetrazolyl. 

71) substituted tetrazoly 1 , 

72) alkanoyl, 

73) hydroxyalkanoyl, 

74) alkanoyloxy, 

75) alkanoyl amino, 

76) alkanoyloxy alkyl, 

77) alkanoylaminoalkyl, 

78) sulfonate, 

79) alkylsulfonyl, 

80) alkylsulfonylaminocarbonyl, 
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81) arylsulfonylaminocarbonyl, [and] 

82) heterocyclylsulfonylaminocarbonyl, 

83) alkenoxycarbonyl 

84) alkoxycarbonylalkylaminocarbonyl, 

85) aryl(carboxv)alkvlaminocarbonvl, 

86) carboxyalkvlaminocarbonvl, 

87) heterocyclylalkyl 

88) hydroxyalkylaminocarbonyl, 

89) hydroxyaminocarbonyl, 

90) hydroxy(carboxv)alkvlaminocarbonvL 

91) hydroxy (carboxy)alkvlcarbonvL and 

92) sulf oalkvlaminocarbon vl , 



and where [wherein] Ar is an unsubstituted arvl or unsubstituted heteroarvl group, 
or a substituted aryl or substituted heteroaryl group, substituted by one or more than one 
substituent, [where substituents substitutions are] each substituent independently selected 
from 



[a. 


hydrogen,] 


ajb.] 


halogen, 


bjc] 


alkyl, 


cjd.] 


aryl, 


4[e.] 


haloalkyl, 


MQ 


hydroxy, 


Ug-] 


alkoxy, 


gjh.] 


alkoxyalkyl, 


Mi-] 


alkoxycarbonyl, 


LU1 


alkoxyalkoxy, 


tfk.] 


hydroxyalkyl, 


Ml] 


aminoalkyl, 


l[m.] 


aminocarbonyl, 


mjn.] 


alkyl(alkoxycarbonylalkyl)aminoalkyl, 
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ILIPJ 


UTldUDblllULcU nclcrOOyClyl, 


n Tr» 1 
OiLPJ 


dUuoiiiULcu ucicruLyLiyi, 


ELLq-J 


UllbUUolllUlCU liClClULyLiy lalKy 1, 




suDsuiuiea neierocyciyiaiKyi, 


r Tq 1 


r* q rhnY Q.1H^n\/riA 
Lai UUAalUCliy UC, 




LalUUAalUCliyUC IiyUIdZUIlC, 


t Tn 1 

LL U J 


LarUUXallllUC, 


LLL V J 


alfvUXyLaTUUIiyialKyi, 


XiL w -J 


Lai UUAy , 


\\i Iy 1 


r» ornn y \/ o 1 

Lai UUAy ai ivy i, 


v [vl 


r* oi"r\r\ y \/ q 1 Vr* y \/ 
Lai UUAy alJ\.UAy , 


v r 7 i 


Lai UUAy UllUalJVUAy , 


"7 loo 1 


LdXUUAyLyLlUalKOAy, 


aa Thh 1 


Fthinfil Vvll ^IVvlQnl'fanvl 
| li iivjaiiv y i j aiiv y io Liii an y i, 


OD.I CC. 1 


nyaroxycaruonyiaiKyi ^carooxyaiKyi ), 


rr Mri 1 


n vHiyyy\/o1 V \/l OTTninr\r*oT*r\r\n\/l 
iiy uiUAy aiivy laiiiiiiULcu uuny i, 


HH Tpp 1 

UU>. | CC. | 


LyallU, 


CC.| 11. | 


allllllU, 


ff Too 1 


IlCLClULyLiyialKyialllinO, 


ctct Thh 1 
55*1 1111. 1 


Lai UUAy alivy lallllllU, 


hh. 


carboxvalkenvl, 


iL 


alkoxvcarbonvlalkenvl 


iUii.] 


heterocyclylalkylaminocarbonyl, and 


MM 


"frarcs-cinnamide", 



subject to the provisos that: 

i) one or more than one of R i or is a "as-cinnamide" or a "trans- 
cinnamide", as defined above, and 

ii) when R3 is a "cis-cinnamide" or a "trans-cinnamide," and R « is alkvK 

then 
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(A) one or more than one of Ru R?* R * < and Rs is other than 
hydrogen when Ar is an unsubstituted arvl group, or 

(B) Ar is a substituted arvl group, when all of R j , R?, Ra. and Rs 
are hydrogen [or a pharmaceutically-acceptable salt or prodrug thereof]. 

Beginning on page 13, line 1 and ending on page 13, line 3: 

The term "alkyl" as used herein refers to a saturated straight or branched chain 
radical group of 1-10 carbon atoms derived from an alkane by the removal of one 
hydrogen. The alkyl groups of this invention can be optionally substituted with one or 
more than one substituent including but not limited to, alkanoylamido, alkanoyloxy, 
alkoxvcarbonylalkvl, alkoxy, alkoxycarbonyl, amino, arvl arylalkyl, carboxamido, 
carboxy, heterocyclyl, hydroxy, hydroxyalkoxy, heterocyclyl, and sulfonate, where the 
arvl and heterocyclyl groups alone, or as joined with another radical, can be optionally 
substituted with one or more than one substituent as described herein. 

Beginning on page 13, line 17 and ending on page 13, line 19: 

The term "amino" as used herein refers to a radical of the form -NRigRi9, or to a 

radical of the form -NRjg-, where Rig and R19 are independently selected from 

hydrogen, alkyl, alkylsulfonvl, cycloalkyl , alkanoyl, alkoxyalkvl, alkoxvcarbonylalkyl, 
hydroxy, hydroxyalkyl, hydroxy(carboxv)alkyl, arvl, arylalkyl, arylsulfonyl, 
aryl(carboxv)alkvl, heterocyclyl, heterocyclylalkvl heterocyclylamino, 
heterocyclylsulfonyl, carboxvalkyl, and sulfoalkyl, where the alkyl, cycloalkyl, aryl, and 
heterocyclyl groups alone, or as joined with another radical, can be optionally substituted 
with one or more than one substituent as described herein . 

Beginning on page 14, line 5 and ending on page 14, line 9: 

The term "aryl" as used herein refers to a mono- or bicyclic carbocyclic ring 
system having one or two aromatic rings. The aryl group can also be fused to a 
cyclohexane, cyclohexene, cyclopentane or cyclopentene ring. The aryl groups of this 
inventio n, unless otherwise specified, can be optionally substituted with one or more than 
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one substituent, including but not limited to, alkyl, haloalkyh halogen, hydroxy, carboxy, 
[or] alkox v, alkoxyalkyl alkoxycarbonyl alkoxyalkoxv, hvdroxyalkyL aminoalkvl 
aminocarbonyl, alkvKalkoxvcarbonvlalkvDaminoalkvl, unsubstituted heterocvclvl, 
substituted heterocvclyl, unsubstituted heterocyclvlalkyh substituted heterocyclylalkyh 
carboxaldehvde, carboxaldehyde hydrazone, carboxamide, alkoxycarbonvlalkyl, 
carboxyalkyh carboxyalkoxv, carboxvthioalkoxv, carboxycycloalkoxy, alkylsulfanyh 
sulfonate, hvdroxvcarbonvlalkyl (carboxyalkyl), hydroxvalkvlaminocarbonyh cyano, 
amino, heterocyclylalkylarnino, carboxvalkvlamino, carboxyalkenyl 
alkoxvcarbonvlalkenvh heterocvclylalkylaminocarbonvl and "rrans-cinnamide" 
substituents, where the alkyl, arvl and heterocvclvl groups alone, or as joined with 
another radical can be optionally substituted with one or more than one substituent as 
described herein . 

Beginning on page 15, line 18 and ending on page 16, line 13: 

The terms "heterocycle" or "heterocyclyl" represent a 4-, 5-, 6- or 7-membered 
ring containing one, two or three heteroatoms independently selected from the group 
consisting of nitrogen, oxygen and sulfur. The 4- and 5-membered rings have zero to two 
double bonds and the 6- and 7-membered rings have zero to three double bonds. The 
term "heterocycle" or "heterocyclic" as used herein additionally refers to bicyclic, 
tricyclic and tetracyclic groups in which any of the above heterocyclic rings is fused to 
one or two rings independently selected from an aryl ring, a cyclohexane ring, a 
cyclohexene ring, a cyclopentane ring, a cyclopentene ring or another monocyclic 
heterocyclic ring. Heterocycles include acridinyl, benzimidazolyl, benzofuryl, 
benzothiazolyl, benzothienyl, benzoxazolyl, biotinyl, cinnolinyl, dihydrofuryl, 
dihydroindolyl, dihydropyranyl, dihydrothienyl, dithiazolyl, furyl, homopiperidinyl, 
imidazolidinyl, imidazolinyl, imidazolyl, indolyl, isoquinolyl, isothiazolidinyl, 
isothiazolyl, isoxazolidinyl, isoxazolyl, morpholinyl, oxadiazolyl, oxazolidinyl, oxazolyl, 
piperazinyl, piperidinyl, pyranyl, pyrazolidinyl, pyrazinyl, pyrazolyl, pyrazolinyl, 
pyridazinyl, pyridyl, pyrimidinyl, pyrimidyl, pyrrolidinyl, [2-oxopyrrolidin-l-yl] 
oxopvrrolidinvl pyrrolinyl, pyrrolyl, quinolinyl, quinoxaloyl, tetrahydrofuryl, 
tetrahydroisoquinolyl, tetrahydroquinolyl, tetrazolyl, thiadiazolyl, thiazolidinyl, thiazolyl, 
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thienyl, thiomorpholinyl, triazolyl, dioxaspirodecanyl, dioxotriazaspirodecanvl and the 
like. 

Beginning on page 16, line 18 and ending on page 19, line 5: 

Heterocyclics also include compounds of the formula * where X* and 

Z* are independently selected from -CH2-, -CH 2 NH-, -CH 2 0-, -NH- and -0-, with the 

proviso that at least one of X* and Z* is not -CH2-, and Y* is selected from -C(O)- and 
-(C(R")2)v -> where R" is hydrogen or alkyl of one to four carbons, and v is 1-3. These 

heterocycles include 1,3-benzodioxolyl, 1,4-benzodioxanyl, [l,3-benzimidazol-2-one] 
2,3-dihydro-lH-benzimidazol-2-one and the like. The heterocycle groups of this 
invention, unless otherwise specified, can be optionally substituted with one or more than 
one substituent, including but not limited to, alkanoyl, alkanoylamino, 
alkanovlaminoalkvl, alkanoyloxy, alkanovloxvalkvl, alkenoxycarbonyl, alkoxy, 
alkoxyalkyl, alkoxyalkoxy, alkoxyalkylaminocarbonvl alkoxvcarbonvl, 
alkoxycarbonylalkenvl, alkoxycarbonvlalkyl, alkyl, [halogen, hydroxy] 
alkvl(alkoxvcarbonylalkyl)aminoalkyl, alkvlsulfanvl, alkylsulfonyl, 
alkvlsulfonylaminocarbonvl, amino, aminoalkanoyl, aminoalkvl aminocarbonvl arvl, 
arylalkoxycarbonyl, arvl(carboxv)alkvlaminocarbonyl arvlsulfonvlaminocarbonyl, 
carboxaldehyde, carboxaldehvde hydrazone, carboxamide, carboxamidoalkyl, carboxy, 
carboxvalkoxv, carboxyalkenyl, carboxyalkyl, [or alkoxycarbonyl] carboxvalkylamino, 
carboxvalkvlaminocarbonyl, carboxycarbonyl carboxvcycloalkoxv, carboxythioalkoxy, 
cyano, cvcloalkyl, haloalkyl, halogen, unsubstituted heterocyclyl, substituted 
heterocyclyl, unsubstituted heterocyclylalkvl substituted heterocvclvlalkvl, 
heterocyclylalkylamino, heterocvclylalkvlaminocarbonyl, heterocvclvlcarbonvl, 
heterocvclylsulfonylaminocarbonyl, hydroxy, hydroxyalkanoyl, hvdroxyalkoxyalkyl, 
hydroxyalkyl, hvdroxyalkylaminocarbonvl, hvdroxvaminocarbonyl, 
hydroxy(carboxy)alkylaminocarbonyl, hydroxy (carboxy )alkvlcarbonvl, 
hydroxycarbonylalkyKcarboxyalkyO, sulfonate, unsubstituted tetrazolyl, substituted 
tetrazolyl, sulfoalkylaminocarbonyl, and "frans-cinnamide," substituents where the alkyl. 
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aryl, and heterocvclvl groups alone, or as joined with another radical, can be optionally 
substituted with one or more than one substituent as described herein . 

Beginning on page 18, line 18 and ending on page 19, line 2: 

The term "phenyl" as used herein refers to a monocyclic carbocyclic ring system 
having one aromatic ring. The phenyl group can also be fused to a cyclohexane or 
cyclopentane ring. The phenyl groups of this invention can be optionally substituted with 
one or more than one substituent, including but not limited to, [alkyl,] haloalkyl, halogen, 
hydroxy^ [or] alkox y, alkoxyalkoxy, alkoxvalkyl, alkoxvcarbonyl, 
alkoxvcarbonylalkenyl, alkoxycarbonylalkyl, alkyl, 
alkyl(alkoxycarbonylalkyl)aminoalkyl, amino, aminoalkyl, aminocarbonyl, 
carboxaldehyde, carboxaldehvde hvdrazone, carboxamide, carboxv, carboxvalkenvl, 
carboxvalkoxy, carboxvalkvl, carboxyalkvlamino, carboxycvcloalkoxv, 
carboxythioalkoxy, cvano, unsubstituted heterocvclvl, substituted heterocvclvl, 
unsubstituted heterocyclvlalkyl, substituted heterocyclvlalkvl, heterocvclvlalkylamino, 
heteroc vcly lalky laminoc arbony 1 , hydroxy alkyl , h vdrox valky laminocarbon vl, 
hvdroxvcarbonylalkyl (carboxvalkvl), sulfonate, alkylsulfanvl, or "rrans-cinnamide" 
substituents. where the alkyl, aryl, and heterocvclvl groups alone, or as joined with 
another radical can be optionally substituted with one or more than one substituent as 
described herein . 

Beginning on page 18, line 18 and ending on page 19, line 2: 

The term "pharmaceutically-acceptable prodrugs" as used herein represents those 
prodrugs of the compounds of the present invention which are, within the scope of sound 
medical judgment, suitable for use in contact with the tissues of humans and lower 
animals [with] without undue toxicity, irritation, allergic response, and the like, 
commensurate with a reasonable benefit/risk ratio, and effective for their intended use, as 
well as the zwitterionic forms, where possible, of the compounds of the invention. 
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Beginning on page 19, line 10 and ending on page 19, line 10: 

The term "sulfonate/' or "sulfo" as used herein refers to the radical -SO3FL 
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Beginning on page 21, line 17 and ending on page 62, line 6: 
Compounds of the present invention include: 

(2,4-Dichlorophenyl)[2-(£'-((6-hydroxyhexylamino)carbonyl)ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-(£-((3-^ 

sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-(£-((2-hydroxyethylamino)carbonyl)ethenyl)phenyl] 
sulfide; 

[(2,4-Dichlorophenyl)[2-chloro-4-(£-((6h^ 
sulfide;] 

(2,4-DichlorophenY0[2-chloro-4-(^ 
sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-(£-((bis-(2-hydroxyethyl)amino)carbonyl)ethenyl) 
phenyl] sulfide; 

[(2,4-Dichlorophenyl) [2-chloro-4-(£-((3 -( 1 -pyrrolidin-2-only)propylamino)carbonyl) 
ethenyl)phenyl] sulfide;] 
(2,4-DichlorophenYl)[2-chloro-4-(i^ 
ethenvDphenvl] sulfide; 

(2,4-Dichlorophenyl) [2-chloro-4-(£'-((l-morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-(^ 

sulfide; 

(2,4-Dichlorophenyl) [2-chloro-4-(£ r -((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 
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(2,4-Dichlorophenyl) [2-chloro-4-( J B-((4-(2-pyridyl)piperazin- 1 -yl)carbonyl) 
ethenyl)phenyl] sulfide; 

(2-(Hydroxymethyl)phenyl)[2-chloro-4-(£'-(( 1 -morpholinyl)carbonyl) ethenyl)phenyl] 
sulfide; 

(2-Bromophenyl)[2-chloro-4-(£'-(( 1 -morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 
(2,4-Dichlorophenyl) [2-chloro-4-(£-((4-(2-hydroxyethyl)piperazin- 1 -yl)carbonyl) 
ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-(£'-((4-(2-hydroxyethoxyethyl)piperazin-^ 
ethenyl)phenyl] sulfide; 
(2-Bromophenyl)[2-chloro-4-(£-((3-(hydro^ 
ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-(jE-((2-(hydroxymethyl)piperidin-l-yl)carbo 

ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-(£-((3-acet^ 

sulfide; 

(2-Bromophenyl)[2-chloro-4-(£-((4-hydroxypiperidin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Bromophenyl)[2-chloro-4-(£'-((piperidin-l -yl)carbonyl) ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-^ 

sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-(£-((4-carboxypiperidin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Bromophenyl)[2-chloro-4-(£'-((4-acetylhomopiperazin- 1 -yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Bromophenyl)[2-chloro-4-(£'-((thiomorpholin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 

[(2-Bromophenyl)[2-chloro-4-(£-((4-(l-benzimidazol-2-only)piperidin-l-yl)carbon 

ethenyl)phenyl] sulfide;] 

(2-BromophenvO[2-chloro-4-(i^ 

1 -vDcarbonvDethenvDphenyll sulfide; 

(2-Bromophenyl)[2-chloro-4-(£-((2-tetrahydroisoquinolinyl)carbonyl)ethenyl)phen 
sulfide; 
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(2-Methylphenyl)[2-trifluoromethyl-4-(£-((4-acetylpiperazin-l-yl)carbony 

ethenyl)phenyl] sulfide; 

(2-Methylphenyl)[2-trifluorometo^ 

sulfide; 

(2-Methylphenyl)[2-trifluoromethyl^^ 
ethenyl)phenyl] sulfide; 
(2-Methylphenyl)[2-trifluorome 
ethenyl)phenyl] sulfide; 

[(2-Methylphenyl)[24rifluoromethyl-4-(£-((3-(l-pyrrolidm^ 
onyl)propylamino)carbonyl) ethenyl)phenyl] sulfide;] 
(2-Methvlphenvl)[2-trifluoromethvl-4-(^-((3-(2-oxopvrrolidin-l-Y^ 
carbonyl) ethenvDphenyl] sulfide; 

(2-Methylphenyl)[2-trifluoromethyK phenyl] 
sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-(^ 
sulfide; 

[(2,4-Dichlorophenyl)[2-nitro^ 
ethenyl)phenyl] sulfide;] 
(2,4-Dichlorophenv0r2-nitro-4-^^ 
ethenyDphenvl] sulfide; 
(23-Dichlorophenyl)[2-nitro-4-(^^ 
sulfide; 

(4-Bromophenyl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(4-Methylphenyl) [2-nitro-4-(£-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-(i^^ 
ethenyl)phenyl] sulfide; 
(2 ,4-Dichlorophenyl) [2-nitro-4-^ 
ethenyl)phenyl] sulfide; 
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(2,4-Dichlorophenyl)[2-nitro-4-^ 
ethenyl)phenyl] sulfide; 
(2,4-Dichlorophenyl)[2-nitro-^ 
yl)carbonyl) ethenyl)phenyl] sulfide; 
(2,4-Dichlorophenyl)[2-nitro-4-(j^ 
yl)carbonyl) ethenyl)phenyl] sulfide; 

(2 J 4-Dichlorophenyl)[2-nitro-4-(£-((4-(^e^butoxycarbonylmethyl)piperazin-l- 
yl)carbonyl) ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-(^-((4-(carboxycarbonyl)piperazin-l-yl)carbon 
ethenyl)phenyl] sulfide; 
(2,4-Dichlorophenyl)[2-nitro 
ethenyl)phenyl] sulfide; 

(2-Methylphenyl)[2-nitro-4-(£ , -((4-acetylpiperazin-l-yl)carbonyl)ethenyl)ph^ 
sulfide; 

(2-Chlorophenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Aminophenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Hydroxymethylphenyl)[2-nitro-4-(^ 
phenyl] sulfide; 

(2-Ethylphenyl)[2-nitro-4-(£ , -((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-z\yo-Propylphenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbo 
sulfide; 

(2-^r^Butylphenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)ph 
sulfide; 

(2-Chlorophenyl)[2-chloro-4-( J E-((4-acetylpiperazin-l-yl)carbonyl))2-propenyl)phenyl] 
sulfide; 

(2-( 1 -Morpholinylmethyl)phenyl) [2-chloro-4-(£-(( 1 -morpholinyl)carbonyl) ethenyl) 
phenyl] sulfide; 

(2 : (4-(13-Benzodioxolyl-5-methyl)piperazin-l-ylmethyl)phenyl)[2-chloro-4-(^-((l- 
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morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

(2-(4-(/5o-Propylaminocarbonylmethyl)piperazin- 1 -ylmethyl)phenyl)[2-chloro-4-(£'-((l - 
morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

(2-((A^-Ethoxycarbonylmethyl-A L methyl)aminomethyl)phenyl) [2-chloro-4-(£-(( 1 - 
morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

(2-Formylphenyl)[2-chloro-4-(£-((l-morpholinyl)carbonyl)etheny^ sulfide; 
(2-(4-Formylpiperazin- 1 -ylmethyl)phenyl)[2-chloro-4-(£'-(( 1 -morpholinyl)carbonyl) 
ethenyl)phenyl] sulfide; 

(2-(E-(( 1 -Morpholinyl)carbonyl)ethenyl)phenyl)[2-chloro-4-(£-(( 1 -morpholinyl) 
carbonyl)ethenyl)phenyl] sulfide; 

(2-Formylphenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Formylphenyl)[2-chloro-4-(£-(( 1 -morpholinyl)carbonyl)ethenyl)phenyl] sulfide, N,N- 
dimethyl hydrazone; 

(2-((3 -( 1 -Morpholinyl)propyl)- 1 -amino)phenyl) [2 -chloro-4-(£-(( 1 - 
morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

[(2,4-Dichlorophenyl)[2-bromo-4-(^-((3-(l-pyrrolidin-2-only)propylam^ 
ethenyl)phenyl] sulfide;] 
(2,4-Dichlorophenvl)[2-bromo-4-(^ 
ethenvOphenvl] sulfide; 

(2,4-Dichlorophenyl)[2-formyl-4-(£'-(( 1 -morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Chloro-6-formylphenyl)[2-chloro-4-(£-((4-acetylpiperazin-l-yl)c^ 

phenyl] sulfide; 

(2-Cyanophenyl) [2-chloro-4-(i^((4-acetylpiperazin- 1 -yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-cyano-4-( J £'-((morpholin- 1 -yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Bromophenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-(Pyrrolidin- 1 -yl)phenyl)[2-chloro-4-(£'-((morpholin- 1 -yl)carbonyl) 
ethenyl) phenyl] sulfide; 
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[(2-Methoxyphenyl)-[2-chloro-4(E-[(morpholin-l-yl)carbonyl]etheny 

(2-Methoxvphenvl)-[2-chloro-4-(E-[(morpholin-l-vl)carbonvlleth^ 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-carbomethoxypiperazin-l-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-Methylphenyl)[2-nitro-4-^ 

yl)carbonyl) ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((2-carbomethoxy-4-^-butoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( J £'-((2-carboxy-4-^rr-butoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(£ , -((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(£'-((morpholin - 1 -yl)carbonyl) 
ethenyl) phenyl] sulfide; 

[(2-Isopropylphenyl)[2^rifluoromethyl-4-(E-((3-(pyrrolidin-2-on-l-yl)prop-l- 
ylamino)carbonyl) ethenyl)phenyl] sulfide;] 

(2-IsopropvlphenYl)r2-trifluoromethvl-4-(E-r(3-(2-oxopyrrolidin- 1 -vDprop- 1 - 
vlamino)carbonyl) ethenvDphenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(£'-((cyclobutylamino)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(£'-((cyclopentylamino)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-( J E , -((5-hydroxypent-i-ylamino)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-carbomethoxy-4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Biphenyl)[2-chloro-4-(£'-((morpholin-l -yl)carbonyl)ethenyl) phenyl] sulfide; 

(3,4-Dimethylphenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l- 

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-trifluoromethyl-4-(£'-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 
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(5-Indolyl)[2-chloro-4-(£ , -((4-acetylpiperazin- 1 -yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(5-Benzodioxolyl)[2-chloro-4-(£-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(^-((2-carbomethoxypiperazin-l-yl)carbonyl)ethe 
phenyl] sulfide; 

[(2,3 -Dimethoxyphenyl)- [2-chloro-4(E- [(morpholin- 1 -yl)carbonyl] ethenyl)phenyl] 
sulfide;] 

(2,3-DimethoxvphenylV[2-chloro-4-^ 
sulfide; 

(2-Fluorophenyl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 
(2-Bromophenyl) [2-trifluoromethyl-4-(£ , -((4-(?er/-butoxycarbonyl)piperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-(Pyrrolidin- 1 -yl)phenyl)[2-trifluoromethyl-4-(E-((4-(^rNbutoxycarbonyl)piperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(3-Carboxamidophenyl)[2-nitro-4-(£ r -((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(3-(Hydroxymethyl)phenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 
Phenyl[2-trifluoromethyl-4-(i^((4-(te^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(£'-((2-carbomethoxy-4-(^rr- 
butoxycarbonyl)piperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(^-((3-(pyridine-4-methylaminocarbon 
butoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-Ethoxyphenyl)-[2-chloro-4(E-[^ 

(2-Ethox vphenvD- |"2-chloro-4-(£- [(morpholin- 1 -ypcarbonvl] ethenvDphenvl] sulfide; 
(2-Methoxyphenyl)[2-nitro-4-(£ , -((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-(Azetidin- 1 -yl)phenyl)[2-trifluoromethyl-4-(£ , -((4-(^r/-butoxycarbonyl)piperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-(Piperidin- 1 -yl)phenyl)[2-trifluoromethyl-4-(£-((4-(^^butoxycarbonyl)piperazin- 1 - 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(3-Chloro-2-formylphenyl)[2-^ 

ethenyl) phenyl] sulfide; 

(2-Trifluoromethylphenyl)[2-trifluoro^^ 

ethenyl) phenyl] sulfide; 

(3-Bromophenyl)[2-trifluoromethyl-4-(£'-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(3,5-Dimethylphenyl)[2-trifluoromethyl-4-(£'-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(^ 
carbonyl)piperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-dimethylaminocarbonyl-4-carbomethoxypiperazin- 
l-yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(i^^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((3-( 1 -morpholinocarbonyl)-4-ter/- 
butoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(2^^^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-(((3-dimethylaminocarbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-(benzylaminocarbonyl)-4-^r/- 
butoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(£ , -((3-(dimethylaminocarbonyl)-4-^r/- 
butoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-Bromophenyl)[2-chloro-4-(E-((3-(55-hydroxymethyl-pyrrolidin-2-on- 1 -yl)prop- 1 - 
ylamino)carbonyl) ethenyl)phenyl]sulfide;] 
(2-Bromophenyl)[2-chloro-4-(E-((3-(5S^^ 
ylamino)carbonvl) ethenvnphenyl]sulfide; 
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[(2-Bromophenyl)[2-chloro-4-(E-((3 -(pyrrolidin-2-on- 1 -yl)prop- 1 -ylamino)carbonyl) 
ethenyl)phenyl] sulfide;] 

( 2-Bromophenvl)|'2-chloro-4-(E-((3-(2-oxopvrrolidin- 1 -vDprop- 1 -ylamino)carbonyl) 

ethenyl)phenyl] sulfide; 

[(2-Bromophenyl)[2-chloro-4-(E-(N-m 

yl)amino)carbonyl) ethenyl)phenyl]sulfide;J 

(2-Bromophenvl)[2-chloro-4-(E-(TS[-methvl-N-0-(2-oxvopvrrol^ 

yl)amino)carbonyl) ethenyDphenyl] sulfide; 

[(2-[2-Methoxy]ethoxyphenyl)-[2-chloro-4(E-[(morpholin-l-yl)carbonyl]eth^ 
sulfide;] 

(2-[2-Methoxy]ethoxyphenylV[2-chloro-4-(E4(morpholin-l-yl)carbo 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-(morpholinocarbonyl)pipera 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((4-rerr-butoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((4-methoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-(4-(pyridine-4-carbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-(pyridine-3-methylaminoc^ 
butoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(£'-((3-(pyridine-2-methylaminocarbonyl)^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(4-Hydroxyphenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l-l)carbonyl)ethenyl)phenyl]sulfide; 
(3,5-Dichlorophenyl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 
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[(2-Bromophenyl)[2-chloro^ 
ylamino)carbonyl) ethenyl)phenyl]sulfide;] 

(2-Bromophenvl)[2-chloro-4-(E-((3-(5iy-acetoxymethyl-2-oxop yrrolidin- 1 -vDprop- 1 - 
ylamino)carbonyl) ethenyDphenyl] sulfide; 

[(2-Bromophenyl)[2-chloro-4-(E-((3-(55-methoxymethyl-pyrrolidin^ 
ylamino)carbonyl) ethenyl)phenyl]sulfide;] 

(2-Bromophenyl)[2-chloro-4-(E-((3-(55-methoxymethyl-2-oxopyrro 
ylamino)carbonyl) ethenyQphenyl] sulfide; 

[(2-Bromophenyl)[2-chloro-4-(E-((3-(47?-hydroxymethyl-pyrrolidin-2-on- 1 -yl)prop- 1 - 
ylamino)carbonyl) ethenyl)phenyl]sulfide;] 

(2-Bromophenyl)[2-chloro-4-(E-((3-(4i?-hydroxy-2-oxopyrrolidin- 1 -yDprop- 1 - 
ylamino)carbonyl) ethenyDphenyl] sulfide; 

Phenyl[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl]sulfide; 
(2-Dimethylaminophenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbon 
ethenyl) phenyl] sulfide; 

(3-((2-Hydroxyethyl)aminocarbonyl)phenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(3-((3-( 1 -Imidazolyl)propyl)aminocarbonyl)phenyl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(3-((2-(l -Morpholinyl)ethyl)aminocarbonyl)phenyl)[2-nitro-4-(£ , -((4-acetylpiperazin^ 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl) [2-nitro-4-(£-((3 -hydroxymethyl-4-^-butoxycarbonylpiperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-formylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((2-hydroxymethyl-4-/err-butoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-[(3-ethoxycarbonylpiperidin-l-yl)carbonyl]ethenyl) 
phenyl] sulfide; 

(3- Aminophenyl)[2-nitro-4-(£ , -((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl)phenyl]sulfide; 
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(4-Aminophenyl)[2-nitro-4-( J £'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 
(2,4-Dimethylphenyl)[2- nitro-4-(Zs-((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 
(2,5-Dimethylphenyl)[2- nitro-4-(£-((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 
(4-Methoxyphenyl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(3 -Chlorophenyl) [2-nitro-4-(£-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl)phenyl]sulfide; 
[(2-Chloro, 4 5 5-diaminophenyl)[2-chloro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)etheny0 
phenyl] sulfide;] 
(2-Chloro-4,5-diaminophenyl^ 
phenyl] sulfide; 

[(3,4-Diaminophenyl)[2-chloro-4-(£'-((4-acetylpiperazin-l -yl)carbonyl)ethenyl) phenyl] ] 
(3 ,4-Diaminophenvl)[2-chloro-4-(£'-((4-acetylpiperazin- 1 -vl)carbonyl)ethenyl) 
phenyl] sulfide; 

[(6-Chlorobenzimidazol-2-on-5-yl)[2-chloro-4-(£'-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 
(6-Chloro-2-oxo-23-dihydro-lH-benz^^ 
l-yDcarbonyl)ethenyD phenyl] sulfide; 

( 1 -Methylindol-7-yl)[2-chloro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

[(2-Hydroxy, 4-aminophenyl)[2-chloro-4-(£-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide;] 

(2-Hydroxy-4-aminophenyl)|"2-chloro-4-(£;-((4-acetylpipera2in-l-yncarbonyl > )ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-methylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-(pyridine-2-carbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-(£-((4-(pyridine-3-carbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl) [2-nitro-4-^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((2-carboxy-4-methoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-carbomethoxy-4-methylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-Ethoxyphenyl)-[2-chloro-4( J E-[(3-carboxypiperidin-l-yl)carbonyl]ethenyl)phenyl] 
sulfide;] 

(2-Ethoxvphenvl)-[2-chloro-4-(^-[(3-carboxvpiperidin-l-vl)carbonvl]ethenvl)pheny 
sulfide; 

[(2-Ethoxyphenyl)-[2-chloro-4(E-[(3-c^ 
sulfide;] 

[(2-Ethoxyphenyl)-[2-chloro-4(E-[(2-ethoxycarbonylpiperidin-l-yl)carbonyl]ethenyl) 
phenyl]sulfide;] 

(2-Ethoxvphenvl)-[2-chloro-4-^-r(2-ethoxvcarbonvlpiperidin-l-vl)carbonvl]ethenvl) 
phenyl] sulfide; 

(2-Ethoxyphenyl)[24rifluoromethyl-4^ 
3-ylamino)carbonyl)ethenyl) phenyl] sulfide; 
(2-Ethoxyphenyl)-[2-chloro-4(i^ 
sulfide; 

[(2-Ethoxyphenyl)42-chloro-4(£-[(2-carboxypiperidin-l-yl)carbonyl]ethenyl)^^ 
sulfide;] 

(2-Ethoxvphenvl)|"2-trifluoromethvl-4-(£ , -(r (pyrrolidin-3-ene- 1 -yDcarbonyDethenyl) 
phenyl] sulfide; 

[(2-Ethoxyphenyl)[24rifluorometh^ 
ylamino)carbonyl) ethenyl)phenyl]sulfide;] 
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(2-Ethoxvphenvl)[2-trifluorom 
ylamino)carbonyl) ethenyDphenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-(£-((4-acetylpiperazin-l-yl)carbon 
phenyl] sulfide; 

(2-Ethoxyphenyl)[24rifluoromethyl-4^^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)[24rifluoromethyl-4-(£-((4-(2-furylcarbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-Ethoxyphenyl)-[2-chloro-4(£-[(3-ethoxycarbonylpiperidin-l-yl)carbonyl]ethenyl) 
phenyl] sulfide;] 

(2-Ethoxvphenyl)42-chloro-4-(£-r(3-ethoxycarbonylpiperidin-l-vncarbonvl1ethenvn 
phenyl] sulfide; 

[(2-Ethoxyphenyl)-[2-chloro-4(^ 
sulfide;] 

(2-Ethoxyphenyiyr2-chloro-4-f£^^ 
sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-ethoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((4-isopropoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-isobutoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((4-((l-propen-2-oxy)carbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£:-((4-propionylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-carboxamidopiperazin-l-yl)carbonyl)ethenyO 
phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-(£-((4-methylaminocarbonylpiperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-hydroxyacetylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((4-(pyrazine-2-carbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-Isopropylphenyl)[24rifluoromethyl-4-(£ , -(((2-carboxypyrrol-3-in-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

(2-IsopropvlphenvD[2-trifluoromethvl-4-(£-(((2-carboxvpmol-3-ene-l- 
yDcarbonyQethenyl) phenyl] sulfide methyl ester; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-hydroxymethyl-4-methylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-Isopropylphenyl)[2-trifluoromethyl-4-(^-(((2-carboxypyrrol-3-in4- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

( r 2-Isopropylphenyl)|"2-trifluoromethyl-4-(£'-((( 2-carboxypyrrol-3 -ene- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2^sopropylphenyl)[2-trifluoromethyl-4-(^-(((2-hydroxymethylpyrrolidin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(^-((3-methylaminocarbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -(((3-cyclopropylaminocarbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-carboxamidopiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-carbomethoxy-4-oxopiperidin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3,5-dimethylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 
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( 1 -Ethylindol-7-yl)[2-chloro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

[(3-[2-Methoxy]ethoxyphenyl)-[2^ 
sulfide;] 

(3-[2-MethoxvlethoxvphenvlH 
sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((4,4'-S^^ 
ethenyl)phenyl] sulfide; 

[(2-Bromophenyl)[2-chloro-4-(E-(N-carbomethoxymethyl-N-(3-(pyrroli 
yl)prop- 1 -yl)amino)carbonyl) ethenyl)phenyl]sulfide;] 
(2-Bromophenvnr2-chloro-4-(E-fl^-carbomethoxvmethyl-N-(3 
vDprop- 1 - yl)amino)carbonvl) ethenyDphenyl] sulfide; 

[(2-Bromophenyl)[2-chloro-4-(E-((4-5-oxythiomorpholin- 1 -yl)-2- 
pyrrolidinone)carbonyl) ethenyl)phenyl] sulfide;] 
(2-BromophenyQf2-chloro-4-(E-((4-ff-o^ 
ethenyQphenyl] sulfide; 

(2-Methoxy-5-chlorophenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l-yl)ca 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-acetoxymethyl)piperazin-l-yl)carbonyl)ethen 
phenyl] sulfide; 

[(2-Isopropylphenyl)[2-nitro-4-(£-((3 ,5-dimethyl-4acetylpiperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

(2-Isopropylphenyl)[2-nitro-4-(^-((3,5-dimethyl-4-acetyl-piperazin-l- 
yl)carbonyl)ethenyD phenyl] sulfide; 

(l-Methylindol-5-yl)[2-chloro-4-(£-((4-acetylpiperazin4-yl)carbonyl)ethenyO phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

[(Benzodioxan-6-yl)[2-nitro-4-(E-((3-(pyrrolidin-2-on-l -yl)prop- 1 -ylamino)carbonyl) 
ethenyl)pheny 1] sulfide ; ] 
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(Benzodioxan-6-y0f2-nitro-4-ffi^ 
ethen vDphen vll sulfide ; 

(Benzodioxan-6-yl)[2-nitro-4-(£'-((3-carboethoxypiperidiri-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£'-((4-carboethoxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-(Z-((4-acetylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-(£-((6-methylpyrid-2-ylamino)carbonyl)ethe^ 
phenyl] sulfide; 

(2-Methyl-3-chlorophenyl)[2-nitro-4-(^-((4-acetylpiperazin-l-yl)carbonyl)ethenyO 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£ , -((3-carboxamidopiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£'-((2-carboethoxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-( J £ , -((4-carboxamidopiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£ , -((4-rer/-butoxycarbonylpiperazin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-carboethoxypiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-isopropoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-(dimethylaminocarbonyl)-4-methylpipem 
yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(£-((3-h^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-(£-((2-carbomethoxy-4- 
(methoxycarbonyl)piperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Ethoxyphenyl)[2-trifluoromethyl-4-(£'-((2-carbomethoxy-4-methyl piperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Ethoxyphenyl)[2-trifluoromethy 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(Indol-6-yl)[2-chloro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] sulfide; 
[( 1 -Ethyl ,3 -(dimethylaminometh^ 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

( 1 -Ethyl-3-(dimethvlaminomethvl)indol-7- yl) [2-chloro-4-(£-((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(5-Ethoxybenzodioxan-6-yl)[2-chloro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Ethyl-4-bromophenyl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£'-((2-carboxypiperidin- 1 -yl) carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£'-((4-carboxymethylpiperazin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(3-Morpholinophenyl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(5-Ethoxybenzodioxari-8-yl)[2-chloro-4-(£ , -((4-acetylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(5-Chloro-8-ethoxyquinolin-7-yl)[2-chloro-4-(£'-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((3-carboethoxypiperidin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-(£-((3-carboxypiperidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(£'-(((3-(4-methylpiperazine) 
sulfonylaminocarbonyl)piperidin- 1 -yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(£-(((3-/?-toluenesulfonylaminocarbonyl)piperi 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(^-((3-methyl-4-acetylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

[(2-Hydroxyphenyl)42-chloro-4(£-[(morpholin-l-yl)carbonyl]ethenyl)pheny 

(2-HydroxvphenylV[2-chloro^ 

(l-(Carboxymethyl)indol-5-yl)[2-chlo^^^ 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((4-acetylpiperazin-l-yl)carbonyl^ 
phenyl] sulfide; 

[(2-Isopropylphenyl)[2-nitro-4-(£ , -((3-(l -pyrrolidin-2-onyl)prop- 1 -ylamino) 
carbonyl)ethenyl) phenyl] sulfide;] 

(2-Isoprop ylphenyDr2-nitro-4-(£-((3 -(2-oxop vrrolidin- 1 -ypprop- 1 -ylamino) 
carbonvDethenvl) phenyl] sulfide; 
(3-(2-Morpholinoethylamino)pheny^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Pyrrolidin- 1 -ylphenyl)[2-nitro-4-(£-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(3-Bromophenyl)[2-nitro-4-^ phenyl] 
sulfide; 

(3-Bromophenyl)[2-nitro-4-(£'-((4-carboethoxypyrrolidin-l-yl)carbonyl)et^ phenyl] 
sulfide; 

(2-(Hydroxymethyl)-benzodioxan-6-yl)[2-chloro-4-(£'-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 
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[(Benzodioxan-6-yl)[24rifluoromethyl-4-(E-((3-(pyrrolidin-2-on-l-yl)p^ 
ylamino)carbonyl) ethenyl)phenyl]sulfide;] 
(Benzodioxan-6-vl)[24rifluoromefo^ 
ylamino)carbonyl) ethenvDphenyl] sulfide; 

(3-(Dimethylaminomethyl)indol-5-yl)[2-chloro-4-(£'-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((2-carboethoxypiperidin-l-yl)carbonyl)eth^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((2-carboxypiperidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-carboethoxypiperidin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((4-carboxypiperidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-(((4-p4oluenesulfonylaminocarbonyl)pi^ 
yl)carbonyl)ethenyl) phenyl] sulfide; J 
(24sopropylphenyl)[2-nitro-4-(£'-((3-carboxy-4-hydroxypiperidin-l-yl)carbonyl)ethe 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£'-((3-carboethoxypiperidin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£'-((2-carboethoxypiperidin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£'-((4-carboxypiperidin- 1 -yl) carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyM 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£'-((4-carboethoxypiperidin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£'-((2-carbomethoxy-4-rer^- 
butoxycarbonylpiperazin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 
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(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((2-carbomethoxy-4- 

methoxycarbonylpiperazin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[24rifluoromethyl-4-(£-((2-carbomethoxypiperazin-l-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(2-Methyl-3-(carboethoxymeth^ 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(1 -(2-Methoxyethyl)indol-5-yl)[2-chloro-4-(£ , -((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-acetoxymethyl-4-hydroxypiperidin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-(dimethylaminocarbonyl)-4-hydroxyp 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-cyanomorpholin-l-yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(^-((3-(tetrazol-5-yl)morpholin-l-yl)carbonyl)eA^ 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£ , -((4-carboxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£'-((2-carboxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£ , -((4-carbomethoxypiperazin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 

[(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((3-aza-6,9-diooxaspiro[5.4]decan-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

(Benzodioxan-6-vl)[2-trifluoromethvl-4-(£'-((3-aza-6,9-dioxaspiro[5.4]decan-l- 
vDcarbonvOethenvl) phenyl] sulfide; 

[(Benzodioxan-6-yl) [2-trifluoro-4-(£-((4-(benzimidazolon- 1 -yl)piperidin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide;] 
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(Benzodioxan-6-Yl)f2-trifluoro 
yl)piperidin-l-yl)carbonyQethenvO phenyll sulfide; 
(Benzodioxan-6-yl)[24rifluoromethyl-4-(£-((4-(methylaminocarbony 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((3-carbomethoxy-4- 
methoxycarbonylpiperazin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(£'-((3-carboxymorpholin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[24rifluorometo^ 
yl) carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£ t -((morpholin-l-yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-Isopropylphenyl)[2-nitro-4-(£'-((3-aza-6 5 9-diooxaspiro[5.4]decan-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

(2-Isopropylphenvn[2-nitro-4-(£ , -((3-aza-6,9-dioxaspiro[5.4]decan-l- 
vl)carbonvl)ethenvl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((piperidin- 1 -ylamino)carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[24rifluoromethyl-4-(^^ 
yl) carbonyl)ethenyl) phenyl] sulfide; 

[(2-(Dimethylaminocarbonyl)-benzodioxan-6-yl)[2-chloro-4-(£'-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;;] 

(2-fDimethylaminocarbonvn-benzodioxan-6-yl)r2-chloro-4-(£ t -( (4-acetylpiperazin- 1 - 
yPcarbonyDethenyl) phenyl] sulfide; 

[(2-Isopropylphenyl)[2-nitro-4-(^-((3-(2-(methoxymethyl)tetrazol-5-yl) piperidin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide] 
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(2-IsopropvlphenvD[2-nitre^ piperidin-1- 
vDcarbonvDethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-(l-(methoxymethyl)tetrazol-5-y piperidin-1- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(l-Methylindol-5-yl)[2-chloro-4-(£-((3-(l-pyrrolidin-2-onyl)propylamin^ 
carbonyl)ethenyl) phenyl] sulfide;] 

( 1 -Methvlindol-5-vl)|"2-chloro-4-(£ r -((3 -(2-oxopyrrolidin- 1 -vDpropvlamino) 
carbonvDethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((3-(tetrazol-5-yl) piperidin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

[(l-Methylindol-5-yl)[2-chloro-4-(£-((3-carboethoxypiperidin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide] 

(1 -Methylindol-5-yl)|"2-chloro-4-(£'-((3-carboethoxypiperidin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(l-Methylindol-5-yl)[2-chloro-4-^ phenyl] 
sulfide; 

(1 -Methylindol-5-yl)[2-chloro-4-(£'-((4-carboethoxypiperidin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 

[(l-Methylindol-5-yl)[2-chloro-4-(£-((3-carboxypiperidin-l-yl)carbonyl)ethenyO phenyl] 
sulfide;] 

(1 -Methylindol-5-yn[2-chloro-4-(£'-((4-carboxypiperidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((2-(l-methylpyrrolidin-2- j 
yl)ethylamino)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl) [2-nitro-4-(£-((4-(pyrrolidin- 1 -yl)piperidin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ r -((4-sulfopiperidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-hydroxypiperidin-l-yl)carbonyl)ethenyl) phenyl] 
sulfide; 
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(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£ , -((3- 

((ethanesulfonylamino)carbonyl)piperidin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 
(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((3-((p- 

toluenesulfonylamino)carbonyl)piperidin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 
(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£:-((4- 

((ethanesulfonylamino)carbonyl)piperidin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 

[(Benzodioxan-6-yl)[24rifluoromethyl-4-^ 

yl)carbonyl)ethenyl) phenyl] sulfide;] 

(Benzodioxan-6-Y0r2-trifluorometh^ 

vDcarbonvDethenyl) phenyl] sulfide; 

[(2-Isopropylphenyl)[2-nitro-4-(£'-((2-butyl } 5-(tetrazol-5-yl)morpholin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 
(2-IsopropYlphenvO[2-nitro-4^ 
yl)carbonyl)ethenyl) phenyll sulfide: 

c 

(2-(and 3^(Hydroxymethyl)-benzodioxan-6-yl)[2-nitro-4-(£-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-(and 3-)(Hydroxymethyl)-benzodioxan-6-yl)[2-nitro-4<E-((3-(pyrrolidin-2-on- 1 - 
yl)prop-l-ylamino)carbonyl) ethenyl)phenyl]sulfide;] 
(2-(and 30(HvdroxymethylVbenzodioxan-6-yO[2^ 
yl)prop-l-ylamino)carbonyl) ethenyl)phenyl] sulfide; 

[(2-(and 3-)(Hydroxymethyl)-benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-(py^ 
2-on- 1 -yl)prop- 1 -ylamino)carbonyl) ethenyl)phenyl] sulfide;] 
(2-(and 30(Hydroxymethyl)-benzodioxan-6-ynr2-trifluoromethyl-4-(E-r(3-(2- 
oxopyrrolidin- 1 - vOprop- 1 -ylaminolcarbonyl) ethenvPphenyl] sulfide: 
[(3-Hydroxymethyl)-benzodioxan-6-yl)^ 1 -yl)prop- 1- 

ylamino)carbonyl) ethenyl)phenyl]sulfide;] 

(3-HydroxymethylVbenzodioxan-6-yn["2-nitro-4-(E-( (3-( 2-oxopyrrolidin- 1 -vDprop- 1 - 
ylamino)carbonvl) ethenyDphenyl] sulfide; 

[(Benzodioxan-6-yl)[2-chloro-4-(£ , -((3-carboxypiperidin-l-yl)carbonyl)ethenyl) phenyl]] 
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(Benzodioxan-6-yQf2-chloro-^ 
phenyl] sulfide; 

[(2-(and 3-)(Aminomethyl)-benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-(py^ 

on- 1 -yl)prop- 1 -ylamino)carbonyl) ethenyl)phenyl]sulfide;] 

(2-(and 30(AminomethylVbenzodioxan-6-yl)[2-trifluoromethyl-4-(E-r(3-(2- 

oxopyrrolidin- 1 -yQprop- 1 -ylaminofcarbonyl) ethenyDphenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(^-((3-(methylaminocarbonyl)moipholin-^ 

yl)carbonyl)ethenyl) phenyl] sulfide; . 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-(hydroxymethyl)morpholin-l-yl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-(acetoxymethyl)morpholin-l-yl)c 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-(aminomethyl)morpholin4-yl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-(acetamidomethyl)morpholin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(Benzodioxan-6-yl) [2-chloro-4-(E-((3 -(pyrrolidin-2-on- 1 -yl)prop- 1 -ylamino)carbonyl) 
ethenyl)phenyl] sulfide;] 

(Benzodioxan-6-yQ [2-chloro-4-(E-(Y3 -(2-oxopyrrolidin- 1 -yQprop- 1 -ylamino)carbonyl) 
ethenyQphenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(£ , -((3-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

[(Benzodioxan-6-yl)[2-chloro-4-(£:-((2-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide] 

(Benzodioxan-6-vn[2-chloro-4-(£'-(f2-carboethoxypiperidin- 1 -yD carbonyDethenyl) 
phenyl] sulfide; 

[(2-Methoxyphenyl)-[2 ,3 -dichloro-4(i^[(morpholin- 1 -yl)carbonyl]ethenyl)phenyl] 
sulfide;] 

(2-Methoxyphenyn-[23-dichloro-4-(£ , -[(morpholin-l-yncarbonyl]ethenyl)pheny 
sulfide; 
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[(2-Methoxyphenyl)423-dimethyl-4(^-[(morpholin4-yl)carb 
sulfide;] 

(2-Methoxyphenyl)-r2^ 
sulfide; 

(2-Isopropylphenyl)[2-mtro-4-^ sulfide; 
(Benzodioxan-6-yl)[2-chloro-4-(£'-((3-carboxypiperidin-l-yl) carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(£'-((3-(tetrazol-5-yl)piperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(£'<(4-(^^butoxycarbonyl)piperazin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(£'-((2-carboxypiperidin- 1 -yl) carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(£ , -((3-(tetrazol-5-yl)morpholin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(£-((4-(methylaminocarbonyl)piperazin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 

[(2-Methoxyphenyl)-[2,3-dichloro^ 

phenyl] sulfide;] 

(2-Methoxvphenvl)-[23-dichloro-4-(£'-[(4-carboxvpiperidin-l-vncarbonvl1 
phenyl] sulfide: 

(Benzodioxan-6-yl)[2-chloro-4-(£ , -((4-(tetrazol-5-yl)piperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

[(2-Methoxyphenyl)-[3-chloro^ 

(2-Methoxyphenvl)- [3 -chloro-4-(£:- r (morpholin- 1 - vDcarbonvl] ethenvDphenvl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(£'-((4-oxopiperidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(.£'-((3-i?-carboethoxypiperidin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 
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(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£ , -((3-/?-carboxypiperidin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(Benzodioxan-6-yl)[23-dichloro-4-(E-((3-(pyrrolidin-2-on-l-yl)prop-l- 
ylamino)carbonyl) ethenyl)phenyl]sulfide;] 

(Benzodioxan-6-vn[23-dichloro-4-(E-((3-(2-oxopvrrolidin-l-yl)prop-l- 
ylamino)carbonyl) ethenyDphenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-(£'-((4-acetylpiperazin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-(£'-((3-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2 5 3-dichloro-4-(£'-((4-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2 ? 3-dichloro-4-(£ r -((3-carboxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-(£'-((4-carboxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

[(2-Isopropylphenyl)[23-dichloro-4-(£-((3-(l-pyrrolidin-2-onyl)propylamino^ 
carbonyl)ethenyl) phenyl] sulfide;] 
(2-Isopropylphenvl)[2,3-dichloro 
carbonyDethenyl) phenyll sulfide: 

(2-Isopropylphenyl)[2,3-dichloro-4-(£ , -((4-acetylpiperazin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-(£'-((3-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-(£'-((4-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-(£ , -((3-carboxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2 5 3-dichloro-4-(£'-((4-carboxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 
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(l-Methylindol-5-yl)[2,3-dichloro-4-(^ carbonyl)ethenyl) 
phenyl] sulfide; 

(l-Methylindol-5-yl)[23-dichloro-4-(£'-((3-carboxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(l-Methylindol-5-yl)[2,3-dichloro-4-(£-((4-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(l-Methylindol-5-yl)[2,3-dichloro-4-(£ , -((4-carboxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

[(2-Ethoxyphenyl)-[23-dichloro-4(£-[(4-carboxypiperidin-l-yl)carbonyl]etheny0 
phenyl] sulfide;] 

(2-EthoxvphenYlV[2,3-dichloro-4-(£-[(4-carboxypiperidin-l-vl)carbonvl]ethenvl) 
phenyl] sulfide; 

[(2-Ethoxyphenyl)-[23-dichloro-4(£-[(morpholin-l-yl)carbonyl]ethenyl)phenyl] 
sulfide;] 

(2-Ethox\phenyl)-[23-dichloro sulfide; 
[(2-Ethoxyphenyl)-[23-dichloro-4(£-[(3-carboxypiperidin-l-yl)carbonyl]ethe 
phenyl] sulfide;] 

(2-Ethoxyphenyn-[23-dichloro-4-(£-[f3-carboxvpiperidin-l-yl)carbonyllethenyn 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-carboxypyrrolidin-l-yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[23-difluoro-4-(£^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[23-difluoro-4-(£-((3-carboxypiperidin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[23-difluoro-4-(£<(4-carboxypiperidin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 
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[(Benzodioxan-6-yl)[2-trifluo^ 
yl)carbonyl)ethenyl) phenyl] sulfide] 

(Benzodioxan-6-Yl)[24rifluorometM 
vDcarbonvDethenyl) phenyll sulfide; 
(Benzodioxan-6-yl)[2-trifluoromet^ 
phenyl] sulfide; 

(2-Methoxyphenyl)[2-chloro-3-trifluorom 
yl)carbonyl)ethenyl) phenyl] sulfide; 
[(2-Methoxyphenyl)[2-chloro-3-trifluorome 
yl)carbonyl)ethenyl) phenyl] sulfide;] 
(2-Methoxvphenyl)[2-chloro-34riflu^ 
yDcarbonyDethenyl) phenyl] sulfide; 
(2-Methoxyphenyl)[2-chloro-3-tri 
phenyl] sulfide; 

(Benzodioxan-6-yl) [ 4-(£-((4-carboxypiperidin-l-yl) carbonyl)ethenyl)naphthyl] sulfide; 
[(2-Methoxyphenyl) [2 5 3-dichloro-4-(,E-((4-(spiro-hydantoin-5-yl)-piperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide;] 

(2-Methoxyphenyl) |"2,3-dichloro-4-(£ > -((4-2,4-dioxo-L3,8-triazaspiro[4.5]Vpiperidin-l- 
yl)carbonyl)ethenyDphenyl] sulfide; 

[(2-Methoxyphenyl) [2,3-dichloro-4-(£-(4-(2-(2-hydroxyethoxy)ethyl)piperazin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide;] 

(2-Methoxyphenyl)[ 2,3-dichloro-4-(£'-((4-ethylpiperazin- 1 -yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Isopropylphenyl)[ 2,3-dichloro-4-(£-((4-(2-(2-hydroxyethoxy)ethyl)piperazin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[(Benzodioxan-6yl)[23-bis(trifluoromethyl)-4-(E-((4-carboxypiperidin-l- 
yl)carbonyl)ethenyl)phenyl]sulfide;] 

(Benzodioxan-6-yl > )r2,3-bis(trifluoromethyl > )-4-(E-((4-carboxypiperidin-l- 
yDcarbonyDethenyDpheny^sulfide; 



J:\Biogen-ICOS\13773-7\Response and Amendments.doc 



09/541,795 



13773-7/225.P2 



(2-Methoxyphenyl) [2 ,3 -dichloro-4-(E-((4-(carboxymethylamino)carbonyl-piperidin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-((4-carboxymethylpiperazin- 1 -yl) 
carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2 ? 3-bis(trifluoromethyl)-4-(E-((4-N-(2-hydroxyethyl)piperazin-l- 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(l-Methylindol-5-yl) [2 ? 3-dichloro-4-(£-((4-(carbo-2,3-dihydroxypropylamino)piperidin- 
1 -yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(£'-(4-(2,3-dihydroxypropionyl)piperazin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-( J E'-(4-(2 5 3-dihydroxy-3-carboxypropionyl)piperazin- 
1 -yl)carbonyl)ethenyl)phenyl] sulfide; 

(l-Methylindol-5-yl) [23-dichloro-4-(£-((4-(carboxymethylamino)carbonyl-piperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(1 -Methylindol-5-yl) [2,3-dichloro-4-(£'-((4-sulfopiperidin-l -yl)carbonyl)ethenyl)phenyl] 
sulfide; 

( 1 -Methylindol-5 -yl) [2,3 -dichloro-4-(£'-(4-methylhomopiperazin- 1 - 
ylcarbonyl)ethenyl)phenyl] sulfide; 

[( 1 -Methylindol-5 -yl) [2 ,3 -dichloro-4-(£-(4-tetrohydrofuroylpiperazin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide;] 

( 1 -Methvlindol-5 -yl) f 23-dichloro-4-(£ , -(4-tetrahvdrofuro ylpiperazin- 1 - 
yl)carbonvl)ethenyl)phenyl] sulfide; 
(Benzodioxan-6-yn[2-(benzodioxan-6-sulfanyl)-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyllsulfide: 

(2-Methoxyphenyl) [2,3-dichloro-4-(£:-((4-amino-4-carboxypiperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl)[2,3-dichloro-4-((4-furoylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(1 -Methylindol-5-yl) [2,3-dichloro-4-(jE:-(4-(carbo-3-sulfopropylamino)piperadin-l - 
yl)carbonyl)ethenyl)phenyl] sulfide; 
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(2-Methoxyphenyl)[ 2,3-dichloro-4-(£'-(4-acetylamino-4-carboxypiperidin- 1 - 
ylcarbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2 5 3-bis(trifluoromethyl)-4-(E-((4-carboxypiperidin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) 5-[8-(E-((4-(aminocarbonyl)piperidin- 1 - 
yl)carbonyl)ethenyl)quinolinyl]sulfide; 

(2-Methoxyphenyl) [2-trifluoromethyl-4-(E-((4-carboxypiperidin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(l-Methvlindol-5-vnr23-dichloro-4-(E-(((lS,4S)-5-tert-butvloxvcarbonvl-2,5- 
diazabicvclo(2.2. 1 )heptan-2-yl)carbonvl)ethenyl)phenyllsulfide; 
[(l-Methylindol-5-yl) [ 23-dichloro-4"-(^/Z-((lS J 4S)-2,5-diazabycyclo(2 J 2J)heptan-2^ 
ylcarbonyl)ethenyl)-2,3-dichlorophenyl] sulfide;] 
q-Methvlindol-5-vlU23-dicM^ 
ylcarbonyl)ethenvl)phenvl1 sulfide; 

[(l-Methylindol-5-yl) [2,3-dichloro-4-(£'-(4-hydroxy-3-carboxypiperadin-l- 
ylcarbonyl)ethenyl)phenyl] sulfide;;] 

(l-Methvlindol-5-vl) r2,3-dichloro-4-(£ , -(4-hvdroxv-3-carboxypiperidin-l- 
ylcarbonvDethenYDphenvl] sulfide: 

(l-Methylindol-5-yl) [ 2,3-dichloro-4-(£-(S-oxothiomorpholin-l- 
ylcarbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(.E-((4-sulfophenylamino)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(^-((4- 
carboxyphenylamino)carbonyl)ethenyl)phenyl] sulfide; 
[3-(4-Morpholino)phenyl] [2,3-dichloro-4-(£ , -[(4-carboxypiperidin-l- 
yl)carbonyl]ethenyl)phenyl] sulfide; 

[[3-(4-Morpholino)phenyl] [2 5 3-dichloro-4-(£-((4-carboxypiperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide;] 

(2-Methoxyphenyl)[23-bis(trifluoromethyl)-4-(E-((4-phenylcarboxypiperidin-l- 
yl)carbonyl)ethenyl)phenyl]sulfide; 
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(2-Methoxyphenyl) [23-dichloro-4-(£-(((4-hydroxylaminocarbonyl)piperidin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3 -dichloro-4-(^-((N-carboxymethyl-N- 

phenylamino)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [3-chloro-6-hydroxy-4-(E-((3-carboxypiperidin-l- 

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(£-(4-((l -(2-phenyl- 1 - 

carboxyethyl)amino)carbonyl)piperidin-l-yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(^-(4-((l -(2-hydroxy- 1 - 

carboxyethyl)amino)carbonyl)piperidin-l-yl)carbonyl)ethenyl)phenyl] sulfide; 

(3-(l -(3-Carboxypiperidinyl)phenyl)[2,3-dichloro-4-(E-((l ,2,5,6-tetrahydropyridin- 1 - 

yl)carbonyl)ethenyl)phenyl] sulfide; 

[(3-(4-Pyrrolidin-l-yl)piperidin-l-yl)phenyl) [2,3-dichloro-4-(E-(((3-(2-pyrrolidinon-l- 
yl)propylamino)carbonyl)ethenyl)phenyl]sulfide;] 

(3-(4-P vrrolidin- 1 -vDpiperidin- 1 -vDnhenvH r2,3-dichloro-4-(E-( ((3-( 2-oxopyrrolidin-l - 
yl)propvlamino)carbonvl)ethenvnphenvllsulfide; 

[3-(4-(Spiro-2,2-dioxolanyl)piperidin-l-yl)phenyl] [2,3-dichloro-4-(E-((4- 
morpholinyl)carbonyl)ethenyl)phenyl]sulfide; 

[3-(3-Carboxylpiperidin-l-yl)phenyl] [2 ? 3-dichloro-4-(£'-[(4-carboxypiperidin-l- 
yl)carbonyl]ethenyl)phenyl] sulfide; 
(2-(2-Carboxy)ethenyl)phenyl) [2,3-dichloro-4-(E-((4- 
morpholinyl)carbonyl)ethenyl)phenyl]sulfide; 

[[3-(4-Carboxylpiperidin-l-yl)phenyl] [2 5 3-dichloro-4-(£'-[(l,2,3,6-tetrahydropyridine)- 
l-yl)carbonyl]ethenyl)phenyl] sulfide;] 

r3-(4-Carboxvbiperidin-l-vl)phenvl1 r2,3-dichloro-4-(£-r(L23,6-tetrahvdropyridin-l- 
vDcarbonyll ethenvDphenvl] sulfide: 
[3-(4-Carboxylpiperidinyl)phenyl] [2,3-dichloro-4-(£-[(4- 
morpholinyl)carbonyl]ethenyl)phenyl] sulfide; 

[2-(4-Acetylpiperazin-l-yl)phenyl] [2,3-dichloro-4-(i^[(4-carboxypiperidin-l- 
yl)carbonyl]ethenyl)phenyl] sulfide; 
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3-(3-Carboxypiperidin- 1 -yl)phenyl] [2,3-dichloro-4-(£-[(4- 
morpholinyl)carbonyl]ethenyl)phenyl] sulfide; 
[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£-[(4- 
(dimethylaminosulfamoyl)piperazin- 1 -yl)carbonyl] ethenyl)phenyl] sulfide; 
(2-Methoxyphenyl)[23-bis(trifluorom 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [23-bis(trifluoromethyl)-4-(E-((2-carboxypyrrolidin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£-((4- 
((trifluoromethylsulfonyl)piperazin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 
(2-Methoxyphenyl)[2,3-dichloro-4-(£'-(piperidin- 1 -ylcarbonyl)ethenyl)phenyl] sulfide; 
(2-Hydroxyphenyl) [2 ? 3-dichloro-4-(E-((4-morpholino)carbonyl)ethenyl)phenyl]sulfide; 
(2-Methoxyphenyl) [2,3-dichloro-4-(E-((((4- 
carboxyphenyl)methyl)amino)carbonyl)ethenyl)phenyl]sulfide; 
(2-Methoxyphenyl) [2 5 3-dichloro-4-(E-(((4-pyrrolidin- 1 -yl)piperidin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Hydroxyphenyl)[2,3-dichloro-4-(E-((4- carboxypiperidin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£'-((4-((methylsulfonyl)piperazin- 
1 -yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Aminophenyl) [2,3-dichloro-4-(£ , -((4-morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 
(3-(4-carboxypiperidin4-yl)phenyl)[23-dichloro-4-(£'-((S-oxothiomorpholin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2 5 3-dichloro-4-(£-((4-hydroxypiperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Glycoxyphenyl) [2,3-dichloro-4-(E-((4-morpholino)carbonyl)ethenyl)phenyl]sulfide; 

(2-(4-Butyroxy)phenyl)[2 5 3-dichloro-4-(E-((4- 

morpholino)carbonyl)ethenyl)phenyl]sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£'-((4-hydroxyethylpiperazin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 
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[3 -(4-Carboxypiperidin- 1 -yl)phenyl] [2 5 3-dichloro-4-(£'-((4-furoylpiperazin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin- 1 -yl)phenyl] [2 5 3-dichloro-4-(£ , -((pyrrolidin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 
[3-(4-Carboxypiperidin-l-yl)phenyl] [2 5 3-dichloro-4-(£'- 
((diethylaminocarbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-( J £ , -((4-ethylpiperazin- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2 J 3-dichloro-4-(£ , -((4-(aminocarbonyl)piperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin- 1 -yl)phenyl] [2,3-dichloro-4-(£'-((4-(2-(ethoxyethyl)piperidin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-((4-Carboxymethyl)piperazin- 1 -yl)phenyl] [(2,3-dichloro-4-(E-(4- 
morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2>bis(trifluoromethyl)-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyl]sulfide; 

(3-Hydroxyphenyl) [2,3-dichloro-4-(E-((4-morpholino)carbonyl)ethenyl)phenyl]sulfide; 
[3-(4-Butyroxy)phenyl] [2,3-dichloro-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyl] sulfide; 
(2-Hydroxyphenyl) [2 5 3-bis(trifluoromethyl)-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyl]sulfide; 
(3-Hydroxyphenyl)[2,3-bis(trifluoromethyl)-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyl] sulfide; 

[[3-(4-Carboxypiperidin- 1 -yl)phenyl] [2,3-ditrifluoromethyl-4-(£'-((4-hydroxypiperidin- 
1 -yl)carbonyl)ethenyl)phenyl] sulfide;] 

r3-(4-Carboxypiperidin- 1 - vDphenvl] [2,3-bis(trifluoromethyl-4-(£ , -((4-hYdroxvpiperidin- 
1 -vl)carbonvl)ethenvl)phenyll sulfide; 

[[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-ditrifluoromethyl-4-(£-((l,2 ? 5,6- 
tetrahydropyridin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide;] 
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r3-r4-Carboxypiperidin- 1 -vDphenyll r2,3-bis(trifluoromethvl-4-(^-(( 1 2.5 ,6- 
tetrahydrop vridin- 1 -yQcarbonyDethenyl)phenyl1 sulfide; 
[2-((4-Carboxy)butyloxy)phenyl] [2,3-dichloro-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyl]sulfide; 
(2-Glycoxyphenyl) [ 2 ? 3-bis(trifluoromethyl)-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyl]sulfide; 
(2-(4-Butyroxy)phenyl)[ 2,3-bis(trifluoromethyl)-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyl]sulfide; 

[[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-ditrifluoromethyl-4-(£'-((bis-(2- 
ethoxyethyl)amino)carbonyl)ethenyl)phenyl] sulfide;] 
r3-(4-Carboxypiperidin-l-yl)phenyl1 r23-bis(trifluoromethyl)-4-(£ , -((bis-(2- 
ethoxyethyl)amino)carbonyl)ethenyl)phenyl1 sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-bis-(trifluoromethyl)-4-(£:-((bis-(2- 
hydroxypropyl)amino)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin- 1 -yl)phenyl] [2 ,3-bis-(trifluoromethyl)-4-(£ , -((piperazin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 
(3-(4-Butyroxy)phenyl)[ 2,3-bis(trifluoromethyl)-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyl]sulfide; 

[[2-(3-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£'-[(3-(2-pyrrolidinon-l- 
yl)propylaminocarbonyl)ethenyl)phenyl] sulfide;] 

r2-(3-Carboxypiperidin- 1 -yDphenyl] r23-dichloro-4-(£'-[(3-(2-oxopyrrolidin-l - 
yl)propylaminocarbonyl)ethenyl)phenyl] sulfide; 

[[2-(3-Carboxypiperidin-l-yl)phenyl] [2 5 3-bis(trifluoromethyl)-4-(£ , -[(3-(2-pyrrolidinon- 
1 -yl)propylaminocarbonyl)ethenyl)phenyl] sulfide;] 

r2-(3-Carboxypiperidin-l-yl)phenyl1 [2,3-bis(trifluoromethyl)-4-(£'-[(3-(2-oxopyrrolidin- 
1 -yDpropylaminocarbonynethenynphenyl] sulfide; 

[2-(3-Carboxypiperidin- 1 -yl)phenyl] [2,3-dichloro-4-( J £'-((4-(2-hydroxyethyl)piperazin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[2-(3-Carboxypiperidin-l-yl)phenyl] [2 J 3-bis(trifluoromethyl)-4-(£-((l,2,5 ? 6- 
tetrahydropyridin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 
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[2-(3-Carboxypiperidin-l-yl)phenyl] [2 ? 3-bis(trifluoromethyl)-4-(£:-((4-(2- 
hydroxyethyl)piperazin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 
[2-(3-Carboxypiperidin-l-yl)phenyl] [2,3-bis(trifluoromethyl)-4-(£:-((4-(2- 
(hydroxyethoxy)ethyl)piperazin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; and 
(3-(3-Propioxy)phenyl) [2,3-dichloro-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyl]sulfide. 

Beginning on page 64, line 1 and ending on page 64, line 8: 

These compositions may also contain adjuvants such as preservatives, wetting 

agents, emulsifying agents, and dispersing agents. Prevention of the action of 
microorganisms may be ensured by the inclusion of various antibacterial and antifungal 
agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may also 
be desirable to include isotonic agents such as sugars, sodium chloride, and the like[,] . 
Prolonged absorption of the injectable pharmaceutical form may be brought about by the 
inclusion of agents which delay absorption such as aluminum monostearate and gelatin. 

Beginning on page 65, line 5 and ending on page 65, line 18: 

Solid dosage forms for oral administration include capsules, tablets, pills, 

powders, and granules. In such solid dosage forms, the active compound is mixed with at 

least one inert, pharmaceutically-acceptable excipient or carrier such as sodium citrate or 

dicalcium phosphate and/or (a) fillers or extenders such as starches, lactose, sucrose, 

glucose, mannitol, and silicic acid, (b) binders such as, for example, 

carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose, and acacia, (c) 

humectants such as glycerol, (d) disintegrating agents such as agar-agar, calcium 

carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate, 

(e) solution retarding agents such as paraffin, (f) absorption accelerators such as 
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quaternary ammonium compounds, (g) wetting agents such as, for example, cetyl alcohol 
and glycerol monostearate, (h) absorbents such as kaolin and bentonite clay, and ([I] i) 
lubricants such as talc, calcium stearate, magnesium stearate, solid polyethylene glycols, 
sodium lauryl sulfate, and mixtures thereof. In the case of capsules, tablets and pills, the 
dosage form may also comprise buffering agents. 

Beginning on page 68, line 1 and ending on page 69, line 17: 

The compounds of the present invention may be used in the form of 

pharmaceutically-acceptable salts derived from inorganic or organic acids. By 
"pharmaceutically-acceptable salt" is meant those salts which are, within the scope of 
sound medical judgment, suitable for use in contact with the tissues of humans and lower 
animals without undue toxicity, irritation, allergic response and the like, and are 
commensurate with a reasonable benefit/risk ratio. Pharmaceutically-acceptable salts are 
well-known in the art. For example, S. M. Berge, et al [Describe] describe 
pharmaceutically-acceptable salts in detail in J. Pharmaceutical Sciences, 1977, 66: 1 et 
seq. The salts may be prepared in situ during the final isolation and purification of the 
compounds of the invention or separately by reacting a free base function with a suitable 
acid. Representative acid addition salts include acetate, adipate, alginate, citrate, 
aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, camphorsulfonate, 
digluconate, glycerophosphate, hemisulfate, heptanoate, hexanoate, fiimarate, 
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate (isethionate), 
lactate, maleate, methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, pamoate, 
pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, phosphate, glutamate, bicarbonate, p-toluenesulfonate and undecanoate. 
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Also, the basic nitrogen-containing groups can be quaternized with such agents as lower 
alkyl halides such as methyl, ethyl, propyl, and butyl chlorides, bromides and iodides; 
dialkyl sulfates like dimethyl, diethyl, dibutyl and diamyl sulfates; long chain halides 
such as decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides; arylalkyl 
halides like benzyl and phenethyl bromides and others. [Water] Water-soluble, or oil- 
soluble or dispersible products are thereby obtained. Examples of acids which may be 
employed to form pharmaceutically acceptable acid addition salts include such inorganic 
acids as hydrochloric acid, hydrobromic acid, sulphuric acid and phosphoric acid and 
such organic acids as oxalic acid, maleic acid, succinic acid and citric acid. 

Basic addition salts can be prepared in situ during the final isolation and 
purification of compounds of this invention by reacting a carboxylic acid-containing 
moiety with a suitable base such as the hydroxide, carbonate or bicarbonate of a 
pharmaceutically acceptable metal cation or with ammonia or an organic primary, 
secondary or tertiary amine. Pharmaceutically-acceptable basic addition salts include 
cations based on alkali metals or alkaline earth metals such as lithium, sodium, 
potassium, calcium, magnesium,, [and] aluminum [salts] and the like and nontoxic 
quaternary ammonia and amine cations including ammonium, tetramethylammonium, 
tetraethylammonium, methylamine, dimethylamine, trimethylamine, triethylamine, 
diethylamine, ethylamine and the like. Other representative organic amines useful for the 
formation of base addition salts include ethylenediamine, ethanolamine, diethanolamine, 
piperidine, piperazine and the like. 

Beginning on page 75, line 6 and ending on page 75, line 20: 
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A further method for producing diarylsulfide cinnamides is shown in Scheme 7, 
wherein the diaryl sulfide is formed through coupling of a suitably protected aryl thiol 28 
to an activated cinnamate ester 27. Substituted phenol 24 may be brominated to give 
bromophenol 25. Heck-type coupling of bromide 25 with an appropriate olefinic 
substrate, for example methyl acrylate, is effected with palladium catalysis, leading to the 
cinnamate ester 26. The phenol is then activated towards further reaction, for example by 
conversion to the corresponding triflate 27 under standard conditions. The required 
protected thiol 28 may be prepared by the method of [XXX] Soderquist, et al. 
{Tetrahedron Lett. 1994, 35, 3221-3224), by coupling an aryl halide or triflate with 
triisopropylsilyl thiol under palladium catalysis. The two partners 27 and 28 are then 
reacted in the presence of a fluoride source, for example cesium fluoride, to provide the 
diarylsulfide cinnamate 29. Hydrolysis is accomplished by basic media, such as lithium 
or sodium hydroxide in water-THF, and the resulting acid 30 is coupled to amines under 
standard amide-bond forming conditions (for example, EDC/HOBt) to produce the 
amides 31. 

Beginning on page 76, line 1 1 and ending on page 77, line 8: 

Compounds which contain trifluoromethyl groups on the cinnamide-portion of 

[inhibitors] the compounds were made by the method shown in Scheme 9. According to 
the method of [XXX] Chambers (Chambers.R.D.; Roche.. A.; and Rock.M.H. (J. Chem. 
Soc. Perkin Trans. 1 1996. 1095) (Ref), Diels- Alder reaction between 1,1,1,4,4,4- 
hexafluoro-2-butyne and 2-methylfuran led to bicyclic ether 35, which was rearranged 
with Lewis acid (for example, boron trifluoride etherate) to the phenol 36. The methyl 
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group is then converted to the corresponding aldehyde 37 by bromination followed by 
reaction with dimethylsulfoxide. Using the analogous procedures described for Scheme 1 
above, the phenol was activated and condensed with thiols under basic conditions to 
afford diarylsulfide aldehydes 38, and further converted to cinnamides 39 by the 
previously described procedures. 

Beginning on page 77, line 1 1 and ending on page 77, line 16: 

Cinnamides bearing more complex substituted piperidine amides can be produced 

by the methods outlined in Scheme 10 and 11. Cinnamic acids 40 are coupled to [spiro- 
hydantoin] spirohvdantoin piperidine 41, and the derived amide 42 is first reacted with an 
activating reagent (for example di-tert-butyl dicarbonate), and then hydrolyzed to the 
amino acid 43. The derived amino group may then be reacted further, for example with 
acid anhydrides or acid chlorides, to produce amides 44. 

Beginning on page 80, line 4 and ending on page 80, line 17: 

A process for preparing analogs with amino substitutions of the aryl portion of the 

sulfides is illustrated in Scheme 14. The intermediate triflate 27 is reacted with halo- 
substituted thiophenols 54 (X = Br, CI, OTf, OTs) under basic catalysis, to provide the 
sulfide derivative 55. The halogen or activated hydroxyl is then substituted with an 
amine, using the method of Buchwald (Old, D. W.; Wolfe, J. P.; Buchwald, S. L. Am. 
Chem. Soc. 1998, 120, 9722-9723). Similar transition-metal catalyzed reactions may be 
applied, see, for example, the method of Hartwig [{] (Hamann, B. C; Hartwig, J. F. J. 
Am. Chem. Soc. 1998, 120, 7369-7370). The NR3R4 group may constitute a cyclic or 
acyclic group, optionally substituted with additional functionalities that may enhance the 
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activities of the compounds [.], and [that] further synthetic transformations familiar to 
those skilled in the art may be applied. For instance, ester groups may be hydrolyzed to 
the corresponding carboxylic acids or amides. The derived anilino sulfides may then be 
processed as described above to produce the cinnamides [56] 57 . 

Beginning on page 93, line 20 and ending on page 111, line 1 1 : 

Example 3 

(2,4-Dichlorophenyl)[2-chloro-4-( £-((2-hvdroxyethylamino)carbonyl) 

ethenvDphenyl] sulfide 
The title compound was prepared by the procedures described in Example 1 
substituting 2-chlorobenzaldehyde with [3-chloro-4-fluoro-benzaldehyde] 3-chloro-4- 
fluoro-benzaldehvde , and 6-amino-l-hexanol with ethanolamine. Colorless oil; ! H NMR 
(CDC1 3 , 300 MHz) 5 3.57 (q, /= 7.65 Hz, 2H), 3.71 (q, J = 7.65 Hz, 2H), 6.06 (br s, 1H), 
6.40 (d,/= 15.3 Hz, 1H), 6.96 (d, J= 8.7 Hz, 1H), 7.22-7.30 (m, 4H), 7.49-7.60 (m, 1H), 
7.55 (d, J= 15.3 Hz,lH). MS (APCI) (M+H) + at m/z 402, 404, 406, 408. Analysis 
calculated for CnHuNiCbCbSf 0.25H 2 O: C, 50.14; H, 3.59; N, 3.44. Found: C, 50.16; H, 
3.62; N,3.29. 

Example 4 

(2,4-Dichlorophenvl > )|"2-chloro-4-(£ , -((6-hvdroxvhexylamino > )carbonvl) 

ethenvDphenyll sulfide 
The title compound was prepared by the procedures described in Example 1 
substituting 2-chlorobenzaldehyde with [3-chloro-4-fluoro-benzaldehyde] 3-chloro-4- 
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fluoro-benzaldehvde . Colorless oil; ! H NMR (CDC1 3 , 300 MHz) 5 1.42 (m, 4H), 1.58 (m, 
4H), 3.40 (q, J= 6.7 Hz, 2H), 3.65 (br m, 2H), 5.60 (br t, 1H), 6.35 (d, J= 15,3 Hz, 1H), 
6.98 (d, J= 8.7 Hz, 1H), 7.22-7.30 (m, 4H), 7.49-7.60 (m, 1H), 7.55 (d, y = 15.3 Hz, 1H). 
MS (APCI) (M+H) + at w/z 458, 460, 462, 464. Analysis calculated for 
C 2 iH22N,0 2 Cl3Sr 0.27H 2 O: C, 54.39; H, 4.90; N, 3.02. Found: C, 54.40; H, 4.85; N, 2.71. 

Example 5 

(2,4-Dichlorophenyl)|"2-chloro-4-( £'-((6/ t y-(2-hvdroxvethvl)amino)carbonvl) 

ethenvl) phenyl] sulfide 
The title compound was prepared by the procedures described in Example 1 
substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-[benzadehyde] benzaldehyde , 
and 6-amino-l-hexanol with diethanolamine. Colorless oil; ] H NMR (CDCI3, 300 MHz) 
5 2.99 (br s, 2H), 3.67 (br m 5 4H), 3.88 (t, J = 5.1 Hz, 2H), 3.94 (t, /= 5.1 Hz, 2H), 6.94 
(d, J = 15.3 Hz, 1H), 6.97 (d, J= 8.7 Hz, 1H), 7.21-7.32 (m, 3H), 7.50-7.54 (m, 1H), 7.58 
(d, J= 2.4 Hz, 1H), 7.58 (d, J= 15.3 Hz, 1H). MS (APCI) (M+H) + at m/z 446, 448, 450, 
452. Analysis calculated for Ci9Hi 8 Ni0 3 Cl 3 Sr 1.09H 2 O: C, 48.93; H, 4.36; N, 3.00. 
Found: C, 48.88; H, 4.00; N, 3.01. 

[Example 6 
(2,4-Dichlorophenyl)[2-chloro-4-r£^ 

ethenyDphenyl] sulfide] 
Example 6 

(2.4-Dichlorophenvl¥2-chloro-4-( ^-(G-^-oxopvrrolidin-l-vDp rop vlaminolcarbonvD 
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ethenvPphenvll sulfide 

> 

The title compound was prepared by the procedures described in Example 
1 substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-[benzadehyde] 
benzaldehvde . and 6-amino-l-hexanol with l-(3-aminopropyl)-2-pyrrolidinone. 
Colorless oil; *H NMR (CDC1 3 , 300 MHz) 5 1.74 (qu, /= 6.0 Hz, 2H), 2.09 (qu, J= 7.5 
Hz, 2H), 2.45 (t, /= 8.25 Hz, 2H), 3.33 (q, J= 6.0 Hz, 2H), 3.42 (q, J= 8.25 Hz, 4H), 
6.46 (d, J= 15.6 Hz, 1H), 7.02 (d, J= 8.7 Hz, 1H), 7.14-7.23 (m, 2H), 7.30 (dd, J= 2.4, 
8.7 Hz, 1H), 7.51 (d, .7=2.4 Hz, 1H), 7.51 (d,/= 15.6 Hz, 1H), 7.60 (d, J- 2.1 Hz, 1H). 
MS (DCIZNH3) (M+H) + at m/z 483, 485, 487, 489. Analysis calculated for 
C22H 21 N 2 0 2 Cl3Sf 0.57H 2 O: C, 53.48; H, 4.52; N, 5.67. Found: C, 53.49; H, 4.60; N, 5.65. 

Example 7 

(2,4-Dichlorophenvnr2-chloro-4-(£-((l-momholinvl > lcarbonvnethenvl)phenvl1 sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-[benzadehyde] 
benzaldehvde . and 6-amino-l-hexanol with morpholine. White solid; *H NMR (CDC1 3 , 
300 MHz) 5 3.59-3.80 (m, 8H), 6.83 (d, J= 15.6 Hz, 1H), 6.97 (d, J= 8.7 Hz, 1H), 7.16- 
7.32 (m, 3H), 7.49-7.53 (m, 1H), 7.59 (d, J= 2.4 Hz, 1H), 7.59 (d, J= 15.6 Hz, 1H). MS 
(DCIZNH3) (M+H) + at m/z 428, 430, 432, 434. Analysis calculated for 
Ci^HieNiQzCUSr 0.46H 2 O: C, 52.22; H, 3.90; N, 3.20. Found: C, 52.20; H, 3.76; N, 3.12. 

Example 8 

(2,4-Dichlorophenvl) |"2-chloro-4-f £-((4-methvbiperazin- 1 - vDcarbonvl) 

ethenvDphenvl] sulfide 
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The title compound was prepared by the procedures described in Example 1 
substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-[benzadehyde] benzaldehyde , 
and 6-amino-l-hexanol with 1-methylpiperazine. Colorless oil; *H NMR (CDCI3, 300 
MHz) 5 2.37 (s, 3H), 2.51 (br m, 4H), 3.63-3.87 (br m, 4H), 6.85 (d, / = 15.6 Hz, 1H), 
6.98 (d, J= 8.7 Hz, 1H), 7.19-7.25 (m, 2H), 7.27 (dd s 7= 2.1, 8.7 Hz, 1H), 7.52 (t, J= 0.9 
Hz, 1H), 7.57 (d, J= 15.6 Hz, 1H), 7.60 (d, J= 2.1 Hz, 1H). MS (DCI/NH3) (M+H) + at " 
m/z 441, 443, 445, 447. Analysis calculated for C2oH 19 N 2 OiCl3Sr 0.45H 2 O: C, 53.39; H, 
4.46; N, 6.23. Found: C, 53.37; H, 4.46; N, 6.07. 

Example 9 

(2,4-DichlorophenYl)[2-chloro-4-(£-((4-acetvlpiperazin-l-vl)carbonYl) 

ethenvDphenyl] sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-[benzadehyde] 
benzaldehyde , and 6-amino-l-hexanol with 1-acetylpiperazine. White solid; ! H NMR 
(CDCI3, 300 MHz) 5 2.15 (s, 3H), 3.50-3.58 (m, 2H), 3.58-3.85 (m, 6H), 6.85 (d, J= 15.3 
Hz, 1H), 6.96 (d, J= 8.7 Hz, 1H), 7.24-7.36 (m, 3H), 7.54 (d, /= 2.4 Hz, 1H), 7.61 (d, J 
= 15.3 Hz, 1H), 7.61 (d, J= 2.1 Hz, 1H). MS (DCI/NH 3 ) (M+H) + at m/z 486, 488, 490, 
492. Analysis calculated for C 2 iHi9N 2 02Cl3Sf 0.85H 2 O: C, 51.99; H, 4.30; N, 5.77. 
Found: C, 52.03; H, 4.27; N, 5.67. 

Example 10 

(2,4-Dichlorophenyl)[2-chloro-4-(^-((4-(2-pvridvnpiperazin-l-vncarbonyl) 

ethenyDphenyll sulfide 
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The title compound was prepared by the procedures described in Example 1 
substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-[benzadehyde] benzaldehyde, 
and 6-amino-l-hexanol with l-(2-pyridyl)piperazine. White solid; 'H NMR (CDC1 3 , 300 
MHz) 8 3.59 (br m, 2H), 3.69 (br m, 2H), 3.78 (br m, 2H), 3.86 (br m, 2H), 6.64-6.72 (m, 
2H), 6.90 (d, J= 15.6 Hz, 1H), 6.99 (d, J= 8.7 Hz, 1H), 7.22-7.25 (m, 2H), 7.31(dd, J= 
2.4, 8.7 Hz, 1H), 7.49-7.57 (m, 2H), 7.61 (d, J= 15.6 Hz, 1H), 7.62 (d, J= 2.4 Hz, 1H), 
8.19-8.24 (m, 1H). MS (DCI/NH3) (M+H) + at m/z 504, 506, 508, 510. Analysis 
calculated for C24H20N3O1CI3S1: C, 57.10; H, 3.99; N, 8.32. Found: C, 57.12; H, 4.06; N, 
8.29. 

Example 1 1 

(2-(Hvdroxymethvnphenvl)[2-chloro-4-(.g-((l-morpholinvl)carbonvl) 

ethenyDphenyll sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2,4-dichlorothiophenol with 2-mercaptobenzyl alcohol, 2- 
chlorobenzaldehyde with 3-chloro-4-fluoro-[benzadehyde] benzaldehyde. and 6-amino- 
l-hexanol with morpholine. White solid; ] H NMR (CDC1 3 , 300 MHz) 5 3.50-3.62 (br m, 
6H), 3.65-3.74 (br m, 2H), 4.54 (d, J= 5.7 Hz, 2H), 5.33 (t, J= 5.7 Hz, 1H), 6.62 (d, J= 
8.7 Hz, 1H), 7.28 (d, J= 15.0 Hz, 1H), 7.36 (d, J = 7.8 Hz, 1H), 7.42 (d,J= 15.0 Hz, 
1H), 7.43 (dd, ./ = 1.8, 8.7 Hz, 1H), 7.50 (dd, J= 2.1, 8.7 Hz, 1H), 7.55 (dd, J= 2.1, 7.8 
Hz, 1H), 7.68 (dd,y= 1.5, 8.1 Hz, 1H), 8.02 (d,J= 2.1 Hz, 1H). MS (DCI/NH3) (M+H) + 
at m/z 390, 392. Analysis calculated for C 2 oH 2 oNi0 3 CliSi- 0.09H 2 O: C, 61.35; H, 5.20; 
N, 3.58. Found: C, 61.37; H, 5.48; N, 3.81. 

Example 12 

(2-Bromophenvl')[2-chloro-4-(£'-((l -morpholinvDcarbonvO ethenyDphenyll sulfide 
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The title compound was prepared by the procedures described in Example 1 
substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde with 
3-chloro-4-fluoro-[benzadehyde] benzaldehvde , and 6-amino-l-hexanol with 
morpholine. White solid; ! H NMR (d 6 -DMSO, 300 MHz) 5 3.50-3.66 (br m, 6H), 3.66- 
3.79 (br m, 2H), 7.05 (d, J= 8.7 Hz, 1H), 7.26 (dd, J= 2.1 ? 8.1 Hz, 1H), 7.33 (dd, 7= 2.1, 
8.1 Hz, 1H), 7.36 (d, J= 15.6 Hz, 1H), 7.39 (dd, J= 1.8, 12.0 Hz, 1H), 7.45 (dd, J= 1.8, 
6.3 Hz, 1H), 7.48 (d, J= 15.6 Hz,lH), 7.64 (dd, J= 2.1, 8.7 Hz, 1H), 7.80 (dd, J= 2.8, 
8.7 Hz, 1H), 8.09 (d, J= 2.1 Hz, 1H). MS (DCI/NH3) (M+H) + at m/z 438, 440, 442. 

Example 13 

(2,4-Dichlorophenvn|"2-chloro-4-( £ , -((4-(2-hydroxvethyl)piperazin- 1 - vDcarbonvD 

ethenvDphenvl] sulfide 
The title compound was prepared by the procedures described in Example 1 
substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-benzadehyde, and 6-amino-l- 
hexanol with 1-hydroxyethylpiperazine. Colorless oil; *H NMR (CDC1 3 , 300 MHz) 5 
2.85-3.20 (br m, 6H), 3.84-4.19 (m, 6H), 6.80 (d, J= 15.3 Hz, 1H), 6.94 (d, J= 8.7 Hz, 
1H), 7.22-7.38 (m, 3H), 7.50-7.56 (m, 1H), 7.56-7.62 (m, 1H), 7.60 (d, J = 15.3 Hz, 1H). 
MS (DCI/NH3) (M+H) + at m/z 471, 473, 475, 477. 

Example 14 

(2,4-DichlorophenYnr2-chloro-4-(£-((4-(2-hvdroxvethoxvethvl)piperazin-l-yl) 

carbonvDethenvDphenvll sulfide 

The title compound was prepared by the procedures described in Example 1 
substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-[benzadehyde] benzaldehvde , 
and 6-amino-l-hexanol with l-[2-(2-hydroxyethoxy)ethyl]piperazine. Colorless oil; ] U 
NMR (CDC1 3 , 300 MHz) 8 2.73 (br m, 6H), 3.58-3.68 (m, 2H), 3.68-4.00 (m, 8H), 6.84 
(d, J= 15.3 Hz, 1H), 6.97 (d, J= 8.7 Hz, 1H), 7.20-7.34 (m, 3H), 7.54 (d, J= 7.5 Hz, 
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1H), 7.58 (d, J= 15.3 Hz, 1H), 7.58-7.65 (overlapping d, 1H). MS (DCI/NH 3 ) (M+H) + at 
m/z 515, 517, 519, 521. 

Example 1 5 

(2-BromophenyQf 2-chloro-4-( E-((3 -(hvdroxymethyl)piperidin- 1 - vDcarbonyl) 

ethenvDphenvl] sulfide 
The title compound was prepared by the procedures described in Example 1 
substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde with 
3-chloro-4-fluoro-[benzadehyde] benzaldehyde , and 6-amino-l-hexanol with 3- 

hydroxymethylpiperidine. ! H NMR (DMSO-d 6 , 300MHz) 5 8.07 (d, J= 17.7 Hz, 1H), 
7.80 (d, J= 7.7 Hz, 1H), 7.63 (br d, J= 7.7 Hz, 1H), 7.44 (d, J= 7.0 Hz, 1H), 7.40 (br s, 
2H), 7.35 (m, 1H), 7.25 (dd 7.7, 1.5, 1H), 7.06 (dd, J= 8.1, 2.9, 1H), 4.57 (m, 1H), 4.45 
(m, 1H), 4.16 (br m, 2H), 1.2-1.8 (m, 8H). HRMS calculated for C 2 iH 2 iNi0 2 SiBr 1 Cli: 
466.0243. Observed: 466.0247. 

Example 16 

(2-Bromophenyn[2-chloro-4-(^-((2-(hydroxvmethvl)piperidin-l-yl > )carbonvn 

ethenyDphenyll sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 
with 3-chloro-4-fluoro-[benzadehyde] benzaldehyde . and 6-amino-l-hexanol with 2- 

hydroxymethylpiperidine. ! H NMR (DMSO-d 6) 300MHz) 5 8.03 (m, 1H), 7.79 (d,J = 
7.8 Hz, 1H), 7.61 (m, 1H), 7.30 - 7.45 (m, 4H), 7.23 (m, 1H), 7.07 (m, 1H), 4.79 (m, 
2H), 4.61 (m, 2H), 4.10 (m, 1H), 1.50 (m, 6H). HRMS calculated for 
C 2 iH 2 iNi0 2 SiBriCli: 466.0243. Observed: 466.0247. 
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Example 17 

(2-Bromophenyl)[2-chloro^ 

ethenvDphenvl] sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 
with 3-chloro-4-fluoro-[benzadehyde] benzaldehvde . and 6-amino-l-hexanol with 3- 
acetamidopyrrolidine. *H NMR (DMSO-d 6 , 300MHz) 5 8.14 (m, 1H), 8.07 (dd, J= 9.8, 
1.7 Hz, 1H), 7.80 (d, J= 7.8 Hz, 1H), 7.64 (dd, J = 8.1, 1.7 Hz, 1H), 7.25 - 7.47 (m, 4H), 
7.10 (t, J= 7.8 Hz, 1H), 7.03 (dd, J = 8.1, 1.7 Hz, 1H), 3.45 - 4.34 (m, 6H), 2.02 (m, 2H), 
1.81 (apd, ,7=1.4 Hz, 1H). HRMS calculated for C 2 iH2oN 2 02SiBr 1 Cli: 479.0196. 
Observed: 479.0183. 

Example 18 

(2-Bromophenvn[2-chloro-4-(^-((4-hydroxvpiperidin- 1 -vDcarbonvP 

ethenyDphenvl] sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 
with 3-chloro-4-fluoro-[benzadehyde] benzaldehyde , and 6-amino-l-hexanol with 4- 
hydroxypiperidine. l U NMR (DMSO-d 6 , 300MHz) 6 8.08 (d, /= 1.7 Hz, 1H), 7.80 (dd, / 
= 8.0, 1.5 Hz, 1H), 7.63 (dd,y=8.3, 1.9 Hz, 1H), 7.44 (apdd, 7=7.5, 1.4 Hz, 2H), 7.40 
(ap d, J = 3.7 Hz, 2H), 7.34 (dt, /= 7.6, 1.8 Hz, 1H), 7.25 (dd, J = 7.5,1.7 Hz 1H), 7.05 
(d, /= 8.1 Hz, 1H), 4.76 (br s, 1H), 4.01 (m, 2H), 3.72 (m, 1H), 3.12 (m, 1H), 1.75 (m, 
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2H), 1.32(m,2H). HRMS calculated for C 2 oHi 9 Ni0 2 S 1 BriCli: 452.0087. Observed: 
452.0076. 



Example 19 

(2-Bromophenvl)[2-chloro-4-(£'-((piperidin-l -vncarbonyl) ethenyflphenyl] sulfide 

The title compound was prepared by the procedures described in Example 
1 substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 
with 3-chloro-4-fluoro-[benzadehyde] benzaldehyde , and 6-amino-l-hexanol with 

piperidine. ! H NMR (DMSO-d 6 , 300MHz) 5 8.08 (d, 7= 1.7 Hz, 1H), 7.80 (dd, 7= 8.1, 
1.4 Hz, 1H), 7.63 (dd, .7=8.1, 1.7 Hz, 1H), 7.44 (apdd,7=7.6, 1.5 Hz, 1H), 7.39 (ap d, 
.7= 4.8 Hz, 2H), 7.34 (dt, 7=7.5, 1.6, 1H), 7.24 (dd, 7=7.5, 1.7, 1H), 7.05 (d, 7=8.1 
Hz, 1H), 3.65 (br m, 2H), 3.53 (br m, 2H), 1.62 (br m, 2H), 1.50 (br m, 4H). HRMS 
calculated for C 20 Hi 9 NiOiSiBr 1 Cli: 436.0130. Observed: 436.0122. 

Example 20 

(2,4-Dichlorophenyl > )["2-chloro-4-(£ , -((3-carboxypiperidin-l-yncarbonvl) 

ethenyPphenyll sulfide 

The title compound was prepared by the procedures described in Example 1 
substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-[benzadehyde] benzaldehyde , 
and 6-amino-l-hexanol with nipecotic acid. Colorless oil; *H NMR (CDCI3, 300 MHz) 5 
1.44-1.68 (brm, 1H), 1.68-2.00 (brm, 2H), 2.51-2.67 (br m, 1H), 3.13-3.37 (br m, 1H), 
3.80-4.12 (brm, 1H), 4.30-5.00 (brm, 3H), 6.86 (d,7= 15.3 Hz, 1H), 6.99 (d,7= 8.7 Hz, 
1H), 7.16-7.24 (m, 2H), 7.29 (d, 7= 8.7 Hz, 1H), 7.47-7.55 (m, 1H), 7.55 (d, 7= 15.3 Hz, 
1H), 7.60. (br d, 1H). MS (APCI) (M+H) + at m/z 470, 472, 474, 476. 

Example 21 
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(2,4-Dichlorophenvl)[2-chloro-4-(£'-((4-carboxvpiperidin-l-yl)carbonyl) 

ethenvOphenvll sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-[benzadehyde] 
benzaldehyde , and 6-amino-l-hexanol with isonipecotic acid. Colorless oil; *H NMR 
(CDC1 3 , 300 MHz) 5 1.68-1.85 (m, 2H), 1.98-2.09 (m, 2H), 2.60-2.72 (m, 1H), 2.90-3.13 
(brm, 1H), 3.17-3.38 (br m, 1H), 3.93-4.12 (brm, 1H), 4.38-4.59 (brm, 1H), 6.86 (d, J = 
15.3 Hz, 1H), 6.99 (dd, J= 8.7 Hz, 1H), 7.20-7.25 (m, 2H), 7.28 (dd, 7= 1.8, 8.7 Hz, 
• 1H), 7.49-7.53 (m, 1H), 7.56 (d, J= 15.3 Hz, 1H), 7.60 (d, J= 1.8 Hz, 1H). MS (APCI) 
(M+H) + at m/z 470, 472, 474, 476. 

Example 22 

(2-Bromophenyl > )r2-chloro-4-(£-((4-acetYlhomopiperazin-l-yncarbonYn 

ethenyDphenyl] sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 
with 3-chloro-4-fluoro-[benzadehyde] benzaldehyde , and 6-amino-l-hexanol with 4- 

acetylhomopiperazine. ! H NMR (DMSO-d 6 , 300MHz) 8 8.10 (m, 1H), 7.81 (d, /= 7.7 
Hz, 1H), 7.64 (m, 1H), 7.24 - 7.51 (m, 5H), 7.05 (m, 1H), 3.39 - 3.77 (m, 8H), 1.97 (m, 
3H), 1.68 (m,2H). HRMS calculated for C22H 2 2N20 2 SiBriCli: 493.0352. Observed: 
493.0352. 



Example 23 

(2-Bromophenyl)|"2-chloro-4-f£'-((thiomorpholin- 1 -yl)carbonyl)ethenyl)phenyll sulfide 
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The title compound was prepared by the procedures described in Example 1 
substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde with 
3-chloro-4-fluoro-[benzadehyde] benzaldehvde , and 6-amino-l-hexanol with 
thiomorpholine. l H NMR (DMSO-d 6 , 300MHz) 8 8.10 (d, J= 1.5 Hz, 1H), 7.80 (d 5 J= 
8.5 Hz, 1H), 7.64 (dd, /= 8.1, 1.5 Hz, 1H), 7.31 - 7.48 (m, 4H), 7.36 (m, 1H), 7.26 (dd, J 
= 8.1, 1.8 Hz, 1H), 7.05 (dJ= 8.1 Hz, 1H), 3.96 (m, 2H), 3.82 (m, 2H), 2.62 (m, 4H). 
HRMS calculated for Ci9Hi 7 NiOiS 2 BriCli: 455.9681. Observed: 455.9676. 

[ Example 24 

(2-BromophenYnr2-chloro-4-^ 

benzimidazol- 1 - vDpiperidin- 1 -vOcarbonvDethenvDphenyll sulfide ] 

Example 24 

( 2-Bromophenvn r2-chloro-4-(£-( ( 4-(r2-oxo-2.3 .dihvdro- 1 H-benzimidazol- 1 - 
vDpiperidin- 1 - vDcarbonvDethenvDphenvll sulfide 
The title compound was prepared by the procedures described in Example 

1 substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 
with 3-chloro-4-fluoro-[benzadehyde] benzaldehyde , and 6-amino-l-hexanol with [4- 
benzimidazol-2-only)piperadine] 4-(2-oxo-2,3-dihydro- 1 H-benzimidazol- l-vl)piperidine . 
! H NMR (DMSO-d 6 , 300MHz) 5 8.14 (d, J= 1.5 Hz, 1H), 7.80 (dd, J= 7.9, 1.3 Hz, 1H), 
7.67 (dd, 7=8.1, 1.8 Hz, 1H), 7.48 (ap s, 2H), 7.44 (dt, 7=7.5, 1.2, 1H), 7.34 (dt, 7= 
7.6, 1.6, 1H) 5 7.26 (dd,/= 7.7, 1.8 Hz, 1H), 7.22 (m, 1H), 7.06 (d,/= 8.1, 1H), 6.97 (ap 
d, J= 2.6, 3H), 4.64 (m, 1H), 4.48 (m, 2H), 2.79 (m, 2H), 2.29 (m, 2H), 1.78 (m, 2H). 
HRMS calculated for C 2 7H23N 3 02SiBriCli: 568.0461. Observed: 568.0477. 
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Example 25 

(2-Bromophenvl)[2-chloro-4-(£ , -((2-tetrahvdroisoquinolinvncarbonvn 

ethenyDphenyl] sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 

with 3-chloro-4-fluoro-[benzadehyde] benzaldehyde , and 6-amino-l-hexanol with 

tetrahydroisoquinoline. ] H NMR (DMSO-d 6 , 300MHz) 5 8.12 (d, J= 7.4 Hz, 1H), 7.81 
(dd, J = 7.7, 1.1 Hz, 1H), 7.67 (dd, J= 8.3, 1.3 Hz, 1H), 7.47 (m, 2H), 7.43 (dd, J= 7.5, 
1.3 Hz, 2H), 7.34 (dt, J= 7.6, 1.7 Hz, 1H), 7.27 (d 7.7 Hz, 1H), 7.19 (m, 4H), 7.05 (d, J = 
8.1 Hz, 1H), 4.92 (s, 1H), 4.72 (s, 1H), 3.95 (t, J= 5.9 Hz, 1H), 3.78 (t, J= 5.7 Hz, 1H), 
2.89 (t, J=53 Hz, 1H), 2.83 (t, J=3.7, 1H). HRMS calculated for C 2 4Hi9Ni0 2 SiBr 1 Cli: 
484.0138. Observed: 484.0128. 

Example 26 

(2-Methylphenvl)r2-trifluoromethvl-4-(£-f(4-acetvlpiperazin-l-yl)carbonyl) 

ethenvDphenyl] sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2,4-dichlorothiophenol with 2-methylthiophenol, 2-chlorobenzaldehyde 
with 4-fluoro-3-trifluoromethyl[benzadehyde] benzaldehvde . and 6-amino-l-hexanol 
with 1-acetylpiperazine. *H NMR (CDC1 3 , 300MHz) 5 7.79 (s, 1H); 7.63 (d, J - 15.4Hz, 
1H); 7.51 (d, J = 6.8 Hz, 1H); 7.41-7.33 (m, 3H); 7.28 (m, 1H); 6.83 (d, J = 15.4 Hz, 1H); 
6.79 (d, J - 6.8 Hz, 1H); 3.80-3.60 (m, 6H); 3.57-3.50 (m, 2H); 2.34 (s, 3H); 2.14 (s, 3H). 
MS (ESI) m/z 919 (2M+Na) + } 897 (2M+H) + , 471 (M+Na) + , 449 (M+H) + . 
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Example 27 

(2-Methvlphenvl) [2-trifluoromethvl-4-(£-(( 1 -morpholinvDcarbonvl) 

ethenvDphenvl] sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2,4-dichlorothiophenol with 2-methylthiophenol, 2-chlorobenzaldehyde 
with 4-fluoro-3-trifluoromethyl[benzadehyde] benzaldehyde , and 6-amino-l-hexanol 
with morpholine. *H NMR (CDCI3, 300MHz) 5 7.79 (s, 1H); 7.63 (d, J = 14.0 Hz, 1H); 
7.52 (d, J = 7.6 Hz, 1H); 7.40-7.30 (m, 3H); 7.28 (m, 1H); 6.87 (d, J = 14.0 Hz, 1H); 6.84 
(d, J = 7.6 Hz, 1H); 3.73 (br s, 8H); 2.34 (s, 3H). MS (ESI) m/z 837 (2M+Na) + , 815 
(2M+H) + , 408 (M+H) + . 

Example 28 

(2-Methvlphenvl)[2-trifluoromethvl-4-(£-((2-(l-morpholinvl)ethvlamino)carbonvl > ) 

ethenvPphenyl] sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2,4-dichlorothiophenol with 2-methylthiophenol, 2-chlorobenzaldehyde 
with 4-fluoro-3-trifluoromethyl[benzadehyde] benzaldehvde , and 6-amino-l-hexanol 

with 2-(l-morpholinyl)ethylamine. ! H NMR (CDC1 3 , 300MHz) 5 7.80 (s, 1H); 7.56 (d, J 
= 15.8 Hz, 1H); 7.50 (d, J = 8.1 Hz, 1H); 7.40-7.32 (m, 3H); 7.28 (m, 1H); 6.79 (d, J = 
15.8 Hz, 1H); 6.40 (d, J = 8.1 Hz, 1H); 3.75 (t, J = 4.6 Hz, 4H); 3.51 (q, J = 5.5 Hz, 2H), 
2.57 (t, J = 5.8 Hz, 2H); 2.55-2.48 (m, 4H); 2.34 (s, 3H). MS (ESI) m/z 923 (2M+Na) + , 
473 (M+Na) + , 451 (M+H) + . 
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Example 29 

(2-Methvlphenyl)[2-trifluorom 

ethenvDphenvl] sulfide 
The title compound was prepared by the procedures described in Example 
1 substituting 2,4-dichlorothiophenol with 2-methylthiophenol, 2-chlorobenzaldehyde 
with 4-fluoro-3-trifluoromethyl[benzadehyde] benzaldehvde , and 6-amino-l-hexanol 

with 4-phenylpiperazine. ! H NMR (CDC1 3 , 300MHz) 5 7.81 (s, 1H); 7.64 (d, J = 16.0 Hz, 
1H); 7.51 (d, J = 8.2 Hz, 1H); 7.40-7.27 (m, 6H); 6.98-6.90 (m, 4H); 6.80 (d, J = 8.2 Hz, 
1H); 3.88 (br s, 4H); 2.23 (br s, 4H); 2.34 (s, 3H). MS (ESI) m/z 987 (2M+Na) + , 965 
(2M+H) + , 505 (M+Na) + , 483 (M+H) + , 451. 

[ Example 30 

(2-Methvlphenvnr2-trifluoromethvl-4-(^-((3-(l-pyrrolidin-2- 
onlv)propvlamino)carbonvl)ethenyl)phenyl] sulfide ] 
Example 30 

( 2-Methvtahenviy 2-trifluoromethvl-4-(£-f (3-( 2-oxopvrrolidin- 1 - 
vDpropvlamino)carbonvl)ethenvDphenvl1 sulfide 
The title compound was prepared by the procedures described in Example 

1 substituting 2,4-dichlorothiophenol with 2-methylthiophenol, 2-chlorobenzaldehyde 
with 4-fluoro-3-trifluoromethyl[benzadehyde] benzaldehvde , and 6-amino-l-hexanol 
with [l-pyrrolidin-2-only)propylamine] 3 -(2-oxopyrrolidin- 1 - vOprop vlamine . l HNMR 
(CDCl 3j 300MHz) 5 7.78 (s, 1H); 7.53 (d, J = 15.6 Hz, 1H); 7.49 (d, J = 7.2 Hz, 1H); 
7.40-7.33 (m, 3H); 7.14 (m, 1H); 6.80 (d, J = 8.2 Hz, 1H); 6.43 (d, J = 15.6 Hz, 1H); 3.41 
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(m, 4H); 3.32 (q, J = 6.1 Hz, 2H); 2.43 (t, J = 6.6 Hz, 2H); 2.34 (s, 3H), 2.08 (m, 2H), 
1.75 (m, 2H). MS (ESI) m/z 947 (2M+Na) + , 925 (2M+H) + , 485 (M+Na) + , 463 (M+H) + . 



Example 31 

(2-Methvlphenvl)r2-trifluoromethvl-4-(£-((cvclopropylamino)carbonvl) 

ethenvDphenyl] sulfide 
The title compound was prepared by the procedures described in Example 1 
substituting 2,4-dichlorothiophenol with 2-methylthiophenol, 2-chlorobenzaldehyde with 
4-fluoro-3-trifluoromethyl[benzadehyde] benzaldehyde , and 6-amino-l-hexanol with 

cyclopropylamine. *H NMR (CDC1 3 , 300MHz) 5 7.76 (s, 1H); 7.56 (d, J = 15.4 Hz, 1H); 
7.50 (d, J = 8.4 Hz, 1H); 7.40-7.30 (m, 3H); 7.28 (m, 1H); 6.88 (d, J = 8.4 Hz, 1H); 6.30 
(d, J = 15.4 Hz, 1H); 5.70 (br s, 1H), 2.95 (m, 1H); 2.34 (s, 3H); 0.85 (m, 2H); 0.57 (m, 
2H). MS (ESI) m/z 111 (2M+Na) + , 755 (2M+H) + , 400 (M+Na) + , 378 (M+H) + . 



Example 32 

(2,4-Dichlorophenvl)["2-nitro-4-(£'-((4-acetvlpiperazin-l-vl)carbonvn 

ethenvDphenyll sulfide 

Example 32A 

1 -Chloro-2-nitro-4-( £-((4-acet vlpiperazin- 1 - vDcarbonvDethenyl) benzene 
To a stirred solution of rrart^-chloro-S-nitrocirmamic acid (1.50 g, 6.59 mmol) and 
1-acetylpiperazine (0.89 g, 6.94 mmol) in 20 mL of DMF at room temperature was added 
EDAC (1.4 g, 7.30 mmol). The mixture was then stirred at room temperature for 2 hours. 
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TLC indicated the complete consumption of the acid. Water was then added to quench 
the reaction and to precipitate out the product. Cinnamide was then collected through 
filtration and washed with cold water. The light yellow product was dried in a vacuum 
oven overnight at 40 °C to give 2.04 g (6.03 mmol, 91.6 %) of the title compound. 

Example 32B 

(2,4-DichlorophenvQ|"2-nitro-4-( E-( (4-acetvlpiperazin- 1 -vDcarbonyD 

ethenvDphenvl] sulfide 
To a stirred solution of 4-chloro-3-nitro-cinnamide (275 mg, 0.814 mmol) from 
Example 32 A in 1.0 mL of DMF was added potassium carbonate (169 mg, 1.22 mmol), 
followed by the dropwise addition of 2,4-dichlorothiophenol (146 mg, 0.815 mmol). 
The mixture was then stirred at room temperature for 60 minutes. Completion of the 
reaction was indicated by the TLC. Water was then added to precipitate the product. 
Filtration, washing with cold water, and drying in a vacuum oven afforded 350 mg (0.728 
mmol, 89%) of the [titled] title compound as a light yellow solid. ] H NMR (d 6 -DMSO, 
300 MHz) 6 2.05 (s, 3H), 3.42-3.50 (br m, 4H), 3.50-3.64 (br m, 2H), 3.64-3.79 (br m, 
2H), 6.83 (d, J= 8.7 Hz, 1H), 7.44 (d, / = 15.3 Hz, 1H), 7.55 (d, J= 15.3 Hz, 1H), 7.63 
(dd, J= 2.7, 8.7 Hz, 1H), 7.83 (d, J= 8.7 Hz, 1H), 7.93 (d, 8.7 Hz, 1H), 7.96 (d, / = 
2.7 Hz, 1H), 8.69 (d, J= 1.8 Hz, 1H). MS (DCI/NH 3 ) (M+H) + at m/z 497, 499, 501. 
Analysis calculated for C21H19N3O4 Cl 2 Sr 0.82H 2 O: C, 50.94; H, 4.20; N, 8.49. Found: 
C, 50.91; H, 4.21; N, 8.69. 

[ Example 33 

(2,4-Dichlorophenyl)r2-nitro-4-( £-((3-(l-pvrrolidin-2-onlv)propvlamino)carbonyl) 
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ethenvDphenyll sulfide ] 
Example 33 

r2,4-Dichlorophenvnr2-nitro-4-( £-(V3-f2-oxopvrrolidin- 1 -vDpropvlaminofcarbonvD 

ethenvDphenyll sulfide 
The crude product was purified with Gilson HPLC system, YMC C-18 

column, 75x30 mm ID., S-5 jaM, 120 A, and a flow rate of 25 mL/min, A=214, 245 nm; 

mobile phase A, 0.05 M NH 4 Oac, and B, CH 3 CN; linear gradient 20-100% of B in 20 

minutes to give the title compound (24 mg, 67%) as a light-yellow powder; ] H NMR (d 6 - 

DMSO, 300 MHz) 5 1.64 (p,V= 7.1 Hz, 2H), 1.91 (p, J= 7.5 Hz, 2H), 2.21 (t 9 J= 8.3 

Hz, 2H), 3.15 (q, J= 6.3 Hz, 2H), 3.21 (dd, J = 9.9, 17.7 Hz, 2H), 3.32 (overlapping t, J = 

8.4 Hz, 2H), 6.72 (d, J= 15.6 Hz, 1H), 6.86 (d, J= 8.7 Hz, 1H), 7.46 (d, / = 15.6 Hz, 

1H), 7.63 (dd, J = 2.4, 8.1 Hz, 1H), 7.79 (dd, /= 2.4, 8.7 Hz, 1H), 7.84 (d, J= 8.7 Hz, 

1H), 7.96 (d, J = 2.4 Hz, 1H), 8.18 (t, J= 6.0 Hz, 1H), 8.46 (d, /= 2.1 Hz, 1H). MS 

(DCI/NH3) (M+H) + at m/z 494, 496. 

Beginning on page 1 14, line 7 and ending on page 1 14, line 19: 

To a stirred solution of piperazine TFA salt (35 mg, 0.067 mmol) from Example 

38 A in 2.0 mL of CH 2 C1 2 was added Et 3 N (23 jaL, 0.17 mmol), 4-dimethylaminopyridine 
(DMAP) (1.0 mg, 0.0082 mmol), and furyl chloride (8.0 ^L, 0.080 mmol). The mixture 
was then stirred at room temperature for 30 minutes before the solvent was removed. 
The crude product was purified with Gilson HPLC system, YMC C-18 column, 75x30 
mm I.D., S-5 |oM, 120 A, and a flow rate of 25 mL/min, A=214, 245 nm; mobile phase A, 
0.05 M [NH 4 Oac] NH4OAC, and B, CH 3 CN; linear gradient 20-100% of B in 20 minutes 
to give the title compound (24 mg, 67%) as a light-yellow powder; ] H NMR (d 6 -DMSO, 
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300 MHz) 6 3.62-3.87 (br m, 8H), 6.66 (q, 7= 2.1 Hz, 1H), 6.84 (d, 7 = 8.7 Hz, 1H), 7.04 
(d, 7= 3.3 Hz, 1H), 7.44 (d, 7 = 15.3 Hz, 1H), 7.56 (d, 7= 15.3 Hz, 1H), 7.63 (dd, 7= 
2.4, 8.1 Hz, 1H), 7.83 (d, 7= 8.4 Hz, 1H), 7.87 (d, 7= 2.1 Hz, 1H), 7.92 (dd, 7= 2.1, 12.0 
Hz, 1H), 7.96 (d, 7= 2.1 Hz, 1H), 8.70 (d, 7= 2.1 Hz, 1H). MS (APCI) (M+H) + at m/z 
532, 534, 536. 

Beginning on page 117, line 13 and ending on page 117, line 22: 

To a stirred solution of the ethyl ester (40 mg, 0.074 mmol) from Example 43 A in 

2 mL of ethanol was added saturated LiOH (0.25 mL). The mixture was then stirred at 
room temperature for 2 hours. Water (2 mL) was then added to the reaction mixture, 
which was then acidified to pH = 2 with concentrated HC1. The precipitates were 
collected through filtration, washed with cold water, dried under vacuum to give the 
[titled] title compound (30 mg, 79%) as a light yellow solid. *H NMR (d 6 -DMSO, 300 
MHz) 8 3.52 (br m, 4H), 3.62 (br m, 2H), 3.76 (br m, 2H), 6.84 (d, 7= 9.0 Hz, 1H), 7.46 
(d, 7= 15.3 Hz,lH), 7.56 (d, 7= 15.3 Hz, 1H), 7.63 (dd, 7= 2.7, 8.7 Hz, 1H), 7.83 (d, 7= 
9.0 Hz, 1H), 7.93 (d, 7= 9.0 Hz, 1H), 7.96 (d, 7= 2.7 Hz, 1H), 8.70 (br d, 1H). MS 
(APCI) (M-COO) + at m/z 466, 468, 470. 

Beginning on page 123, line 7 and ending on page 123, line 12: 

A mixture of the cinnamate (500 mg, 1.37 mmol) from Example 52B in 5 mL of 

EtOH/THF (4:1) was stirred with sat. LiOH solution (0.50 mL) at 50 °C for 2 hours. The 

mixture was then acidified with 3N HC1 and extracted with CH 2 C1 2 (3x10 mL). The 

combined organic layer was dried over MgSCU, concentrated under reduced pressure to 

give the [titled] title compound (450mg, 97%) as a white solid. 
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Beginning on page 124, line 21, and ending on page 125, line 8: 

To a stirred solution of morpholine (10 jaL, 0.1 1 mmol) in 0.5 mL of CH 3 CN was 

added Hunig's base (23.7 jaL, 0.14 mmol), followed by the bromide (40 mg, 0.091 

mmol). The mixture was then stirred at room temperature for 2 hours. Solvent was then 

removed and the crude product was purified with Gilson Preparative HPLC as described 

in Example 38B to give the [titled] title compound as a white solid. ! H NMR (d 6 -DMSO, 

300 MHz) 8 2.33 (br t, 4H), 3.45 (br t, 4H), 3.50-3.65 (m, 6H), 3.56 (s, 2H), 3.65-3.80 (br 

m, 2H), 6.74 (d, J= 8.7 Hz, 1H), 7.30 (d, J= 15.3 Hz, 1H), 7.35-7.41 (m, 2H), 7.43 (d, J 

= 15.3 Hz, 1H), 7.46 (td, J= 2.4, 8.1 Hz, 1H), 7.52 (dd, J= 2.1, 8.7 Hz, 1H), 7.56 (d, J= 

8.1 Hz, 1H), 8.02 (d, J= 2.1 Hz, 1H). MS (DCI/NH 3 ) (M+H) + at m/z 459, 461. 

Beginning on page 125, line 21 and endingon page 126, line 4: 

[ Example 55 

(2-(4-fao-Prop vlaminocarbonylmethvDpiperazin- 1 -ylmethvDphenyl) [2-chloro-4-( E- 

morpholinvDcarbonvD ethenvDphenvl] sulfide ] 
Example 55 

(2-f4-fao-Propvlaminocart^ EA(\- 
morpholinvDcarbonvl) ethenvl)phenvl1 sulfide 

Beginning on page 127, line 4 and ending on page 127, line 14: 

To a stirred solution of the alcohol (368 mg, 0.94 mmol) from Example 1 1 in 5 

mL of anhydrous acetonitrile was added activated 4A molecular sieves, TPAP (3.3 mg, 
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0.0094 mmol), and NMO (110 mg, 1.03 mmol). The mixture was then stirred at room 
temperature for 3 hours. The reaction mixture was then quenched with dimethyl sulfide 
(100 jaL). The crude product was filtered through celite, washed with acetonitrile, 
condensed in vacuo. The [titled] title compound was purified by silica gel column 
chromatography to give a white solid (216 mg, 59 %). *H NMR (d 6 -DMSO, 300 MHz) 5 
3.60 (br m, 6H), 3.73 (br m, 2H), 7.00 (d, J= 8.4 Hz, 1H), 7.40 (d, J- 15.3 Hz, 1H), 7.42 
(d, J= 8.4 Hz, 1H), 7.51 (d, J= 15.3 Hz, 1H), 7.52 (td, J= 1.8, 8.1 Hz, 1H), 7.61 (td, J= 
1.8, 8.1 Hz, 1H), 7.71 (dd, 7=2.1, 8.4 Hz, 1H), 8.02 (dd, 7=2.1, 8.4 Hz, 1H), 8.14 (d, J 
= 2.1 Hz, 1H). MS (DCI/NH3) (M+H) + at m/z 388, 390. 

Beginning on page 128, line 8 and ending on page 129, line 2: 

A mixture of bromide (80 mg, 0.18 mmol) from Example 12, acryloylmorpholine 

(33 mg, 0.23 mmol), Pd(OAc) 2 (2.0 mg, 0.009 mmol), P(o-tolyl) 3 (17 mg, 0.056 mmol), 
Et 3 N (39 (iL, 0.27 mmol), and anhydrous DMF (1.0 mL) in a pressure tube was flushed 
with nitrogen for 5 minutes before it was capped and heated at 1 10 °C [over night] 
overnight . TLC indicated almost complete consumption of the starting bromide. The 
reaction mixture was then allowed to cool [down] to room temperature, partitioned 
between EtOAc and water. The aqueous layer was extracted once with EtOAc. The 
combined organic layer was washed with water and brine, dried over Na 2 S0 4 , condensed 
under reduced pressure. The crude product was purified with Gilson Preparative HPLC 
as described in Example 38B to give the [titled] title compound as a light-brown solid 
(35 mg, 39%). *H NMR (d 6 -DMSO, 300 MHz) 5 3.43-3.88 (m, 16H), 6.58 (d, J= 8.7 
Hz, 1H), 7.30 (d, J= 15.3 Hz, 2H), 7.43 (d, J= 15.3 Hz, 1H), 7.47-7,64 (m, 4H), 7.86 (d, 
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7 = 15.3 Hz, 1H), 8.06 (d, J= 2.1 Hz, 1H), 8.14 (d, /= 7.5 Hz, 1H). MS (DCI/NH3) 
(M+NH 4 ) + at m/z 516, 518. Analysis calculated for C26H27N20 4 CliSr 0.46H 2 O: C, 61.56; 
H, 5.55; N, 5.21. Found: C, 61.56; H, 5.50; N, 5.43. 

Beginning on page 129, line 19 and ending on page 130, line 5: 

A mixture of the aldehyde (20 mg, 0.052 mmol) from Example 57, 1,1 -dimethyl 
hydrazine (3.9 |iL, 0.052 mmol) in 0.5 mL of EtOH with a tiny amount of AcOH was 
stirred at room temperature [over night] overnight . The solvent was then removed and the 
product was purified by preparative TLC to give the [titled] title compound (20 mg, 
90%) as a white solid. 

Beginning on page 130, line 10 and ending on page 132, line 14: 

Example 62 

(2-((3 -( 1 -MorpholinvDprop yl)- 1 -amino)phenyl) [2-chloro-4-(2s-(( 1 - 
morpholinvDcarbonvl) ethenvDphenvl] sulfide 
A mixture of bromide (60 mg, 0.14 mmol) from Example 12, 
aminopropylmorpholine (24 |iL, 0.17 mmol), Pd 2 (dba) 3 (1.2 mg, 0.0013mmol), BINAP 
(2.5 mg, 0.004 mmol), NaO/-Bu (19 mg, 0.20 mmol), 18-crown-6 (50 mg, 0.20 mmol), 
and anhydrous toluene (1 mL) in a pressure tube was flushed with nitrogen for 3 minutes 
before it was capped and heated at 80 °C [over night] overnight . The reaction was then 
stopped, and allowed to cool [down] to room temperature. The reaction mixture was 
partitioned between EtOAc and water, and the aqueous layer was extracted once with 
EtOAc. The combined organic layer was then washed with water and brine, dried over 
Na 2 S04, condensed under reduced pressure. The crude product was purified with Gilson 
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Preparative HPLC as described in Example 38B to give the [titled] title compound as a 
light-brown oil (30 mg, 44%). ] H NMR (d 6 -DMSO, 300 MHz) 5 1 .62 (quintet, J= 6.5 
Hz, 2H), 2.15-2.26 (m, 8H), 3.17 (q, 7- 6.5 Hz, 2H), 3.22-3.76 (m, 12 H), 3.50 (t, /= 6.5 
Hz, 2H), 5.72 (t, J= 5.7 Hz, 1H), 6.47 (d, J= 8.7 Hz, 1H), 6.68 (t, J= 12 Hz, 1H), 6.81 
(d, J= 8.4 Hz, 1H), 7.26 (d, / = 15.6 Hz, 1H), 7.35-7.42 (m, 2H), 7.43 (d, J= 15.6 Hz, 
1H), 7.44 (d, J = 8.4 Hz, 1H), 7.49 (d, J= 8.4 Hz, 1H), 8.00 (d,J= 2.1 Hz,lH). MS 
(APCI) (M+H) + at m/z 502, 504. 

[ Example 63 

(2,4-DichlorophenvD[2-bromo-4-( £ , -((3-(l-pvrrolidin-2-onlv > )propvlamino > )carbonvD 

ethenvDphenyl] sulfide ] 
Example 63 

r2.4-Dichlorophenvl¥2-bromo-4-f E-( G-(2-oxopvrrolidin- 1 - vDpropylamino^arbonvD 

ethenvDnhenvll sulfide 
A mixture of nitro compound (780 mg, 1.58 mmol) from Example 33, SnCb 
(1.50 g, 7.91 mmol) in 25 mL of anhydrous EtOH was refluxed under nitrogen 
atmosphere for 90 minutes. The reaction was then allowed to cool [down] to room 
temperature, quenched with sat. NaHCC>3, extracted with EtOAc (2x50 mL). The 
combined organic layer was washed with water and brine, dried over Na2SC>4, condensed 
in vacuo to give the crude aniline as yellowish brown solid, which was converted to the 
bromide without purification. 

[ Example 63A 

(2,4-Dichlorophenyl)[2-amino-4-(^-((3-n-pvrrolidin-2-onlv > )propvlamino)carbonyl) 
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ethenvDphenyl] sulfide ] 
Example 63 A 

f2.4-DichlorophenvDr2-amino-4-f ^-(G-^-oxopvrrolidin-l-vnpropvlaminolcarbonvn 

ethenvQphenvll sulfide 
A mixture of nitro compound (780 mg, 1.58 mmol) from Example 33, SnCh 
(1.50 g, 7.91 mmol) in 25 mL of anhydrous EtOH was refluxed under nitrogen 
atmosphere for 90 minutes. The reaction was then allowed to cool [down] to room 
temperature, quenched with sat. NaHCC>3, extracted with EtOAc (2x50 mL). The 
combined organic layer was washed with water and brine, dried over Na2SC>4> condensed - 
in vacuo to give the crude aniline as yellowish brown solid, which was converted to the 
bromide without purification. 

[ Example 63B 

(2,4-Dichlorophenvn["2-bromo-4-( E-((3-( 1 -pyrrolidin-2-onlv)propvlamino)carbonyl) 

ethenvDphenyl] sulfide ] 
Example 63B 

(2.4-DichlorophenvDF2-bromo-4-( j?-(Y3-f2-oxopvrrolidin- 1 - vDpropvlaminolcarbonvl) 

ethenvDphenvll sulfide 
To a stirred solution of r-butyl nitrite (57 jiL, 0.48 mmol), CuBr 2 (87 mg, 0.39 
mmol) in 2.0 mL of CH3CN at room temperature was added a solution of aniline from 
Example 63 A (150 mg, 0.323 mmol) in 1 .0 mL of CH 3 CN. The dark green solution was 
then heated at 65 °C under nitrogen atmosphere for 90 minutes. The reaction mixture 
was then allowed to cool [down] to room temperature, partitioned between EtOAc and 
3N HC1. The organic layer was then washed with brine, dried over Na2SC>4, condensed in 
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vacuo. The crude product was then purified with Gilson Preparative HPLC as described 
in Example 38B to give the [titled] title compound as a light-brown solid (50 mg, 29%). 
Colorless oil; ! H NMR (d 6 -DMSO, 300 MHz) 5 1.63 (quintet, J= 7.2 Hz, 2H), 1.91 
(quintet, /= 8.4 Hz, 2H), 2.22 (t, J = 8.4 Hz, 2H), 3.09-3.47 (m, 6H), 6.67 (d, J= 15.3 
Hz, 1H), 7.07 (d, J= 8.4 Hz, 1H), 7.32 (d, /= 8.7 Hz, 1H), 7.38 (d, J= 15.3 Hz, 1H), 
7.50 (dd, J = 2.4, 8.7 Hz, 1H), 7.57 (dd, J= 2.1, 8.4 Hz, 1H), 7.86 (d, J= 2.4 Hz, 1H), 
7.96 (d, J = 2.1 Hz, 1H), 8.13 (t, J= 6.0 Hz, 1H). MS (ESI) (M+H) + at m/z 527, 529, 531, 
533. 



Beginning on page 134, line 7 and ending on page 134, line 20: 

To a stirred solution of the compound (105 mg, 0.26 mmol) from Example 65 A in 
2 mL of THF under nitrogen atmosphere at 0 °C was added r-BuOK solution (1.0M, 281 
(aL, 0.29 mmol). Light orange precipitates appeared immediately. After completion of 
the addition, the reaction mixture was stirred at room temperature for 1 hour before the 
solvent was removed on a rotavap under reduced pressure. 

The yellow thiolate thus obtained was dissolved in 0.5 mL of DMF, and 2,3- 
dichlorobenzaldehyde was then added. The mixture was then heated at 80 °C under 
nitrogen for 2 hours. Reaction was then stopped and the solvent was removed under 
vacuum. The crude product was purified with Gilson Preparative HPLC as described in 
Example 38B to give the [titled] title compound as a white solid (25 mg, 21%). *H NMR 
(CDC1 3 , 300 MHz) 8 2.05 (s, 3H), 3.48-3.58 (m, 2H), 3.58-3.84 (m, 6H), 6.53 (d, J= 8.7 
Hz, 1H), 6.80 (d, /= 15.3 Hz, 1H), 7.19 (dd, 7= 1.8, 8.7 Hz, 1H), 7.51-7.62 (m, 2H), 
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7.60 (d, J= 15.3 Hz, 1H), 7.84 (dd, J= 1.8, 8.4 Hz, 1H), 7.99 (dd, J= 1.8, 8.4 Hz, 1H). 
MS (APCI) (M+NH 4 ) + at m/z 480, 482, 484. 



Beginning on page 137 line 2 and ending on page 139, line 7: 

To a stirred solution of bromide (75 mg, 0.17 mmol) from Example 12 in toluene 
in a sealed tube was added sequentially pyrrolidine (18.4 mL, 0.22 mmol), Pd 2 (dba) 3 (3.0 
mg, 0.0034mmol), BINAP (6.0 mg, O.OlOmmol), followed by NaO*-Bu (26 mg, 0.27 
mmol). The resulting mixture was then flushed with anhydrous N2 for 2 [min] minutes 
before it was capped and heated at 90 °C for 24 [h] hours . The reaction mixture was then 
allowed to cool [down] to room temperature and partitioned between ethyl acetate and 
brine. The organic layer was then dried with Na 2 SC>4, filtered, and concentrated in vacuo. 
The crude product was purified using Gilson Preparative HPLC as described in Example 
38B to give the title compound (40 mg, 55% yield) as a white solid; *H NMR (CDC1 3 , 
300 MHz) 8 1.83 (br s, 4H), 3.40 (br s, 4H), 3.56-3.80 (m, 8H), 6.57 (d, J = 8.4 Hz, 1H), 
6.75 (d,/= 15.6 Hz, 1H), 6.81 (brt,/= 8.4 Hz, 1H), 6.90 (brs, 1H), 7.15 (dd, 7=2.1, 
8.4 Hz, 1H), 7.18-7.27 (m, 1H), 7.32 (td, J= 1.8, 8.4 Hz, 1H), 7.42 (dd, J= 1.8, 7.8 Hz, 
1H), 7.50 (d, J= 1.8 Hz, 1H), 7.55 (d, 7= 15.6 Hz, 1H). MS (APCI*) (M+H) + at m/z 429, 
431. 

[ Example 70 

(2-Methoxwhenvl>r2-chloro-4^ 

Example 70 

(2-Methox \9henvlH 2 -chloro-4-fff-^ 
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The title compound was prepared according to the procedures of Example 1, 
giving a white solid, m.p. 162-164C. ! H NMR (CDC1 3 , 300 MHz) 5 3.60-3.78 (m, 8H), 
3.84 (s, 3H), 6.72 (d, J=9Hz, 1H), 6.78 (d, J=16Hz, 1H), 6.96-7.04 (m, 2H), 7.16 (dd, 
J=9Hz, 2Hz 5 1H), 7.40-7.46 (, 2H), 7.55 (d, J=2H, 1H), 7.58 (d, J=16Hz, 1H). Anal. 
Calcd. for C20H20CINO3S: C, 61.61; H, 5.17; N, 3.59. Found: C, 61.53, H, 5.22; N, 
3.50. 

Example 71 

(2-Isopropvlphenyl)r2-nitro-4-(£'-(f3-carbomethoxvpiperazin-l-vl)carbonvl) 

ethenvl) phenyl] sulfide 

[ Example 71 A 
1- fert-Butyoxvcarbonyl -2-carbomethoxypiperazine | 

Example 71 A 
1- fert-Butoxvcarbonvl -2-carbomethoxvpiperazine 
2-Carbomethoxypiperazine was treated with benzyl chloroformate (1 .0 eq) in 
aqueous NaHC0 3 to give l-benzyloxycarbonyl-3-carbomethoxypiperazine. This material 
was treated with di-ter/-butyldicarbonate (1.1 eq) and triethylamine (1.0 eq) in THF to 
produce [ 1 -^-butyoxycarbonyl-4-benzyloxycarbonyl-2-carbomethoxypiperazine] 1^ 
/e^-butoxycarbonyl-4-benzvloxycarbonyl-2-carbomethoxypiperazine . Hydrogenation of 
this compound in methanol using 10% Pd-C [gives] gave the title compound after 
filtration and solvent removal. 

Example 71B 

(2-Isopropylphenyl)r2-nitro-4-( £-(Y3-carbomethoxypiperazin- 1 -vDcarbonvl) 
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ethenvl) phenyl] sulfide 
A mixture of (2-isopropylphenyl)[2-nitro-4-£ , -(carboxyethenyl)phenyl] sulfide 
(prepared according to the procedures of Example 32), the amine from Example 71 A (1.0 
eq), 2-(lH-benzotriazol-l-yl)-l ? l 5 3,3-tetramethyluronium tetrafluoroborate (1.0 eq), and 
diisopropylethylamine (2.0 eq) in DMF was stirred at ambient temperature for 4 [hr] 
hours . Ethyl acetate was added, and the mixture was washed sequentially with IN HC1, 
[bicarb] aqueous NaHC(X and brine. The resultant yellow solid was treated with 1:1 
TFA/dichloromethane at ambient temperature to give the title compound as a yellow 
solid. *H NMR (DMSO-d 6 , 300MHz) 5 1.15 (d, J = 6.6 Hz, 6H); 2.52-3.16 (br m, 4H); 
3.25-3.47 (m, 1H); 3.60-3.65 (br d, 3H); 3.60, 3.66 (br s, br s, 3H); 6.61-6.67 (br m, 1H); 
7.30-7.62 (m, 6H); 7.88-7.93 (br m, 1H); 8.58-8.65 (br m, 1H). MS (APCI) (M+H) + at 
m/z470. Anal calcd for C24H27N3S1O5: C, 61.39; H, 5.80; N, 8.95. Found: C, 61.51; H, 
5.87; N, 8.68. 

Beginning on page 141, line 15 and ending on page 142, line 2: 

[ Example 77 

(2-Isoprop vlphenvD [2-trifluoromethvl-4-(E-f ( 3 -fp yrrolidin-2-on- 1 - vDprop- 1 - 
ylaminolcarbonvl) ethenvDphenvll sulfide ] 
Example 77 

(2-Isopron vlphen vl) r2-trifluoromethvl-4-rE-f ( 3 -f2-oxo p vrrolidin- 1 - yPprop- 1 - 

vlaminokarbon vD ethenvDphenvll sulfide 
The title compound was prepared according to the procedures of Example 1. 
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] H NMR (CDCI3, 300 MHz) 8 7.77 (s, 1H), 7.52(d, 1H, J = 15.4 Hz), 7.43-7.51 (m, 3H), 
7.36 (d, 1H, J = 8.8 Hz), 7.22 (m, 1H), 7. 10 (br, 1H), 6.80 (d, 1H, J = 8.4 Hz), 6.44 (d, 
1H, J = 15.4 Hz), 3.49 (dq, 1H, h = h = 6.9 Hz), 3.40 (m, 4H), 3.31 (dd, 2H, J, = 5.7 Hz, 
h = 12.0 Hz), 2.44 (t, 2H, J = 8.1 Hz), 2.08 (tt, 2H, J, = J 2 = 7.5 Hz), 1.74 (m, 2H), 1.18 
(d, 6H, J = 6.9 Hz). MS (ESI) m/z 491, 513, 981, 1003. Anal. Calcd for 
C26H29F3N2O2S: C, 63.66; H, 5.96; N, 5.71. Found: C,64.00; H, 6.12, N, 5.68. 

Beginning on page 144, line 7 and ending on page 144, line 17: 

To a stirred solution of bromide from Example 12 (60 mg, 0.14 mmol) in 1 mL 

[inl mL] of toluene was added 0.5 mL of sat. Na 2 C0 3 , Pd(PPh 3 ) 4 (8 mg, 0.007 mmol), 
phenylboronic acid (17 mg, 0.14 mmol). The mixture was flushed with nitrogen and 
heated at 100 °C for 3 [h] hours . The reaction mixture was then allowed to cool [down] 
to room temperature and partitioned between ethyl acetate and brine. The organic layer 
was then dried with Na 2 S0 4 , filtered, and concentrated in vacuo. The crude product was 
purified using Gilson Preparative HPLC as described in Example 38B to give the title 
compound as a colorless oil (40 mg, 67% yield); ! H NMR (CDC1 3 , 300 MHz) 5 3.58-3.86 
(m, 8H), 6.77 (d, J = 15.6 Hz, 1H), 6.86 (d, J= 8.4 Hz, 1H), 7.67 (dd, J= 2.1, 8.4 Hz, 
1H), 7.29-7.40 (m, 3H), 7.40-7.48 (m, 6H), 7.56 (d, J= 15.6 Hz, 1H), 7.65 (d, J= 1.8 Hz, 
1H). MS (APCf) (M+H) + at m/z 436, 438. 

Beginning on page 145, line 1 and ending on page 145, line 12: 

To a solution of the compound of Example 32 A (40 mg, 0.12 [mmole] 
mmol) in 2.5 mL of dimethylformamide was added 3,4-dimethylthiophenol (17 mg, 0.12 
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[mmole] mmol), followed by potassium carbonate powder (20 mg, 0.14 [mmole] mmol). 
The mixture was heated at 100°C for 20 [h] hours . The solvent was removed using N2 
gas flow. Water (5 mL) was then added to the residue, the resulting precipitate was 
collected through filtration, washed with cold water, and air dried to give the title 
compound (42 mg, 81%) as light yellow solid. ! H-NMR (CDC1 3 , 400 MHz) 5 2.08 (s, 
3H) 5 2.23 (s, 3H), 2.27 (s, 3H), 3,45 (br, m, 2H), 3.63 (br, m, 6H), 6.79 (s, 1H), 6.82 (d, J 
= 19 Hz, 1H), 7.18 (d, J = 19 Hz, 1H), 7.24 (dd, J = 4, 19 Hz, 1H), 7.27 (s, 1H), 7.34 (d, J 
= 21 Hz, 1H), 7.56 (d, J = 39 Hz, 1H), 8.32 (d, J = 4 Hz, 1H). MS (APCI) (M+H) + at m/z 
440. FAB High Resolution MS calculated m/z for C23H26N3O4S (M+H) + : 440.1644. 
Observed m/z: 440.1646. 

Beginning on page 147, line 21 and ending on page 148, line 7: 

[ Example 88 

(23-DimethoxvphenylV[2-chto^ 

sulfide ] 
Example 88 

(Z3-DimethoxvDhenvlVr2-chlore^ 

sulfide 

The title compound was prepared according to the procedures of Example 1, 
giving a white solid, m.p. 148-150C. *H NMR (CDC1 3 , 300 MHz) 8 3.60-3.78 (m, 8H), 
3.85 (s, 3H), 3.91 (s, 3H), 6.78 (d, J=16Hz, 1H), 6.86-6.98 (m, 3H), 7.20 (dd, J=9Hz, 
2Hz, 1H), 7.54 (d, J=2Hz, 1H), 7.58 (d, J=16Hz, 1H). Anal. Calcd. for C21H22CINO4S: 
C, 60.06; H, 5.28; N, 3.33. Found: C, 59.72; H, 5.34; N, 2.97. 
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Beginning on page 149, line 1 and ending on page 149, line 9: 

The title commpound was prepared by the procedures described in Example 1 

substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde with 
[4-fluoro-3-trifluoromethylbenzadehyde] 4-fluoro-3-trifluoromethylbenzaldehvde , and 6- 
amino-l-hexanol with *-butyl 1-piperazinecarboxylate, to give a white solid. ! H NMR 
(CDC1 3 , 300 MHz) d 1.48 (s, 9H) 5 3.49 (br s, 4H), 3.56-3.78 (m, 4H) 5 6.89 (d, 7= 15.6 
Hz, 1H), 7.10 (d, J= 8.4 Hz, 1H), 7.18-7.35 (m, 3H), 7.49 (d, J= 8.4 Hz, 1H), 7.65 (d, J 
= 15.6 Hz, 1H), 7.68 (dd, J= 2.1, 8.4 Hz, 1H), 7.85 (br s, 1H). MS (APCF) (M+Cl)" at 
m/z 605, 607, 609. Anal. Calcd for C25H 2 6N203BrF 3 S- 0.03 H 2 0: C, 52.50; H, 4.59; 
N, 4.90. Found: C, 52.54; H, 4.71; N, 4.68. 

Beginning on page 150, line 12 and ending on page 150, line 22: 

To a stirred solution of benzoic acid from Example 92A (40 mg, 0.088 mmol) in 1 
mL of anhydrous DMF with HOBT (15 mg, 0.097 mmol) was added ED AC (19 mg, 
0.097 mmol), followed by ammonium chloride (large excess). The pH of the solution was 
adjusted to 6 with addition of triethylamine. The resulting mixture was then stirred at 
ambient temperature for 6 [h] hours . Water was added to quenched the reaction. The 
product precipitated out after stirring for 30 [min] minutes , which was then isolated by 
filtration and dried in a vacuum oven to give a light yellow solid (25 mg, 63% yield). j H 
NMR (d 6 -DMSO, 300 MHz) 8 2.04 (s, 3H), 3.43-3.82 (m, 8H), 6.84 (d, J= 8.7 Hz, 1H), 
7.43 (d,J= 15.6 Hz, 1H), 7.53 (d, J= 15.6 Hz, 1H), 7.56 (d, J= 1.8 Hz, 1H), 7.66 (t, /= 
7.65 Hz, 1H), 8.06 (d, J= 7.80 Hz, 1H), 8.12 (s, 2H), 8.67 (d, J= 2.1 Hz, 1H). MS (ESf) 
(M+Na) + at m/z 477. 

Beginning on page 151, line 5 and ending on page 151, line 6: 

To a stirred solution of benzoic acid from Example 92A (255 mg, 0.56 mmol) in 5 

mL of anhydrous THF at 0 °C was added in turn Et 3 N (102 mL, 0.73 mmol) and ethyl 
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chloroformate (70 mL, 0.73 mmol). After 60 [min] minutes , the reaction mixture was 
filtered through celite plug into a stirred solution of NaBH 4 in water at 0 °C. The 
resulting reaction mixture stirred at 0 °C for 2 [h] hours before it was extracted with 
EtOAc (2x20 mL). The combined organic layers [was] were washed with 3N HC1, brine, 

dried over Na2S04, filtered, concentrated under reduced pressure. The crude product was 
purified using Gilson Preparative HPLC as described in Example 38B to give the title 
compound (80 mg, 32% yield) as a light-yellow solid. *H NMR (d 6 -DMSO, 300 MHz) 5 
2.04 (s, 3H), 3.40-3.79 (m, 8H), 4.56 (s, 2H), 5.38 (br s, 1H), 6.85 (d, 7= 8.7 Hz, 1H), 
7.42 (d, J= 15.6 Hz, 1H), 7.52 (br s, 3H), 7.57 (br s, 2H), 7.91 (dd, J= 2.1, 8.7 Hz, 1H), 
8.66 (d, J= 2.1 Hz, 1H). MS (APCf) (M+NH 4 ) + at m/z 459. 

Beginning on page 153, line 4 and ending on page 153, line 22: 

[ Example 97 

(2-Ethoxvphenyl)-[2-chloro-4(E4(niorpholin-l-vncarbonvl1ethenvl)phenvl1sulfide | 

Example 97 

(2-EthoxvphenvlVr2-chloro-4-rE-rfmorDholin-l-vDcarbonvl1ethenvnphenvl1sulfide 

Example 97A 
2-Ethoxvbenzenethiol 
To 7.82g of ethoxybenzene and 7.41 g of tetramethylethylenediamine in 75 [ml] 
mL ether, cooled in an ice bath, a solution of 25.6 [ml] mL of a 2.5 M n-butyllithium 

solution in hexane, was added dropwise under a nitrogen atmosphere. The mixture was 
stirred for 1 hour at room temperature and then cooled to -65 degrees. Sulfur (2.28 g) 
was added in portions. The mixture was stirred for 3 hours at room temperature and then 
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cooled in ice. LiAlEU (0.6 g) was added and the mixture was stirred 1 hour at room 
temperature. The mixture was again cooled in ice while 5 [ml] mL water was added 
dropwise followed by 15% HC1 in water [until all salts]. The aqueous phase was 
separated and washed with ether. The combined ether layers [was] were washed with 
HC1, then water. After drying with Na2S04, the ether was evaporated to give 9.66 g of 
product. NMR analysis showed 70% pure material with 30% of a diaryl sulfide impurity. 
This mixture was carried forward to the next step. 

[ Example 97B 

(2-Ethoxvphenvl)-[2-chloro-4(E-[(morpholin-l-yl)carbonvl]ethenvl > )phenvllsulfide ] 

Example 97B 
(2-Ethoxvphenviyr2-chloro-4-(E4^ 

Beginning on page 160, line 21 and ending on page 163, line 8: 

[ Example 113 

(2-Bromophenvl)[2-chloro-4-(E-^ 

ylamino)carbonvD ethenyPphenyl] sulfide ] 
Example 113 

r2-Brom ophenvnr2-chloro-4-rE-rG-r 5^-hvdroxvmethvl-2-oxopvrrolidin- 1 -yHnrop- 1 - 
vlaminolcarbonvD ethenvftphenvl] sulfide 
(2-Bromophenyl)[2-chloro-4-(2-carboxy-E-e;thenyl) phenyl] sulfide was prepared 
by the procedures described in Example 1 substituting 2,4 dichlorothiophenol with 2- 
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bromothiophenol, 2-chlorobenzaldehyde with 3,4 dichlorobenzaldehyde. l-(3- 
aminopropyl)-5-((5)-thexyldimethylsilyloxymethyl)-2-pyrro (0.28 1 8g, 0.8959 

mmol) was added to a solution of this cinnamic acid (0.33 12g, 0.8959 mmol), l-[3- 
(dimethylamino)propyl]-3-ethyl carbodiimide hydrochloride (0.3435g, 1.79 mmol), and 
1-hydroxybenzotriazole hydrate (0.1816g, 1.34 mmol) in DMF (4.0 mL). After stirring 
for [12h] 12 hours, the reaction mixture was diluted with EtOAc (250 mL), extracted 
with sat. NH 4 C1 (1x75 mL), extracted with H 2 0 (2x75 mL), rinsed with brine (75mL), 
and dried over Na 2 S0 4 . The resultant thexyldimethylsilyl alcohol was purified by flash 
chromatography (EtOAc) on silica gel (.4974 g, 83%). Tetrabutylammonium fluoride 
(.68 mL of 1.0 M solution in THF) was added dropwise to a solution of this protected 
alcohol (0.4544 g, 0.682 mmol) in THF (1.7 mL). After [2h] 2 hours, the reaction was 
diluted with EtOAc (50 mL) and extracted with sat. NH 4 C1 (1x25 mL), extracted with 
H 2 0 (2x25 mL), rinsed with brine (25mL), and dried over Na 2 S0 4 . Flash 
chromatography (EtOAc -> 9:1 CH 2 Cl 2 :MeOH) on silica gel yielded the title compound 
(.3144g, 88%). 'H-NMR (DMSO-d 6 , 300MHz) 5 8.14 (t, J = 5.5 Hz, 1H), 7.81 (m, 2H), 
7.53 (dd, J- 8.3, 1.7 Hz, 1H), 7.44 (dt, J= 7.7, 1.5, 1H), 7.40 (dt, J= 7.7, 1.8, 1H), 7.39 
(d, J= 15.6 Hz, 1H), 7.28 (dd, J= 7.7, 1.8 Hz, 1H), 7.05 (d, J= 8.1 Hz, 1H), 6.67 (d, J= 
15.6 Hz, 1H), 4.84 (t, J = 5.1 Hz, 1H), 2.94-3.62 (m, 8H), 1.54-2.29 (m, 6H), MS(APCI) 
(M+H) + at m/z 523, 525, 527, 529. 

[ Example 114 

(2-Bromophenvn[2-chloro-4-(E-((3-(pyrrolidin-2-on- 1 -vDprop- 1 - vlaminokarbonvn 

ethen vDphen vll sulfide ] 
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Example 114 

( 2-Bromophenvl¥2-chloro-4-( E-(( 3-( 2-oxopyrrolidin- 1 - vDprop- 1 - vlaminokarbonvD 

ethenvDp henvllsulfide 
The title compound was prepared by the procedures described in Example 1 
substituting 2,4 dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde with 
3,4 dichlorobenzaldehyde, and 6-amino-l-hexanol with l-(3-aminopropyl)- 2- 
pyrrolidinone. ! H-NMR (DMSO-d 6 , 300MHz) 5 8.12 (t, J= 5.9 Hz, 1H), 7.81 (m, 2H), 
7.52 (dd, J= 8.1, 2.0 Hz, 1H), 7.44 (dt, J= 7.5, 1.4, 1H), 7.34 (dt, J= 7.5, 2.0, 1H), 7.39 
(d, J= 15.8 Hz, 1H), 7.28 (dd, 7= 7.6, 1.9 Hz, 1H), 7.05 (d, J= 8.1 Hz, 1H), 6.67 (d, /= 
15.8 Hz, 1H), 4.02 (d, J = .7 Hz, 1H), 3.29-3.35 (m, 2H), 3.1 1-3.25 (m, 4H), 2.21 (t, J = 
8.1 Hz, 1H), 1.94 (m, 2H) 5 1.64 (m, 2H), MS(APCI) (M+H) + at m/z 493, 495, 497, 499. 

[ Example 115 

(2-Bromophenvnr2-chloro-4-(E-fN-methvl-N-(3-( pyrrolidin-2-on- 1 - vDprop- 1 - 
yl)amino)carbon yl) ethenvDphenvll sulfidel 
Example 115 
f2-Bromophenvn r2-chloro-4-f£-^^ 

vDaminolcarbonvD ethenvHphenvll sulfide 
The title compound was prepared by the procedures described in Example 1 
substituting 2,4 dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde with 
3,4 dichlorobenzaldehyde, and 6-amino-l-hexanol with l-(3-methylaminopropyl)-2- 
pyrrolidinone. *H-NMR (DMSO-d 6 , 300MHz) 5 8.06 (d, J= 1.5 Hz, 1H), 7.80 (dd, J= 
7.7, 1.1 Hz, 1H), 7.64 (dd,/= 8.5, 1.7 Hz, 1H), 7.25-7.46 (m, 5H), 7.04 (d, 7=8.1, 1.1, 
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1H), 3.14-5.30 (m, 6H), 3.14 (s, 1H), 2.91 (s, 2H), 2.19 (m, 2H), 1.92 (m, 2H), 1.68 (m, 
2H), MS(APCI) (M+H) + at m/z 507, 509, 51 1; 513. 



[ Example 116 

(242-Methoxv1ethoxyphenyl)-r2-chloro-4(E4(morpholin-l- 

sulfide] 
Example 116 

f2-r2-Methoxv1ethox v phenv^ 

sulfide 

Beginning on page 167, line 15 and ending on page 169, line 2: 

[ Example 126 
(2-BromophenvD[2-chloro-4-(E-((3-(5^ 

vlamino)carbonvl) ethenvDphenvl] sulfide ] 
Example 126 

(2-Bromophenvn[2-chloro^ 

vlaminotearbonvD ethenvDphenvll sulfide 

To a solution of the compound of Example 113 (0.0466g, 0.0889 mmol) in 
CH 2 C1 2 (.5 mL) was added triethylamine (0.024 mL, 0.18 mmol) and acetic anhydride 
(0.0088 mL, 0.0933 mmol). After 12 [h] hours, the reaction was diluted with MeOH (1.5 
mL) and purified by preparative HPLC to provide the title compound (.0458 g, 91%). 
! H-NMR (DMSO-d 6 , 300MHz) 5 8.14 (t, '/= 5.7 Hz, 1H), 7.80 (m, 2H), 7.53 (dd, J = 
8.5, 1.5 Hz, 1H), 7.45 (dt,/= 7.7, 1.5, 1H), 7.35 (dt,J= 7.7, 1.8, 1H), 7.39 (d, J= 15.6 
Hz, 1H), 7.29 (dd,/= 7.7, 1.8 Hz, 1H), 7.05 (d, J= 8.1 Hz, 1H), 6.67 (d, J= 15.6 Hz, 
1H), 4.20 (dd, J = 1 1.8, 3.7 Hz, 1H), 4.03 (dd, J = 1 1.8, 4.0 Hz, 1H), 3.85 (m, 1H), 3.45 
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(m, 2H), 3.15 (m, 2H), 2.95 (m, 2H), 2.00-2.48 (m, 2H), 2.02 (s, 3H), 1.51-1.82 (m, 2H), 
MS(APCI) (M+H) + at m/z 565, 567, 569, 571. 

[ Example 127 

(2-BromophenvDr2-chloro^ 1 - vDprop- 1 - 

ylamino)carbon yl) ethenvDphen vl] sulfide ] 
Example 127 

r2-Bromop henvD |"2-chloro-4-fE-f (3-(5iS , -methoxvmethvl-2-oxopvrrolidin- 1 -vDprop-1 - 
vlaminolcarbonvO ethenvDphenyl] sulfide 

Sodium hydride (0.0088g, 0.22 mmol, 60% dispersion) was added to a solution of 
the compound of Example 113 (0.0524g, 0.1 mmol) in DMF (0.5 mL). After 15 [min] 
minutes , iodomethane (0.025 mL, 0.4 mmol) was added and the reaction was stirred for 
12 [h] hours . The reaction was diluted with EtOAc (7 mL) and extracted with sat. NH 4 C1 
(1x2.5 mL), extracted with H 2 0 (2x2.5 mL), rinsed with brine (2.5mL), dried over 
Na2S04, filtered, and concentrated in vacuo. The crude products were diluted with 
MeOH (1 .5 mL) and purified by preparative HPLC to provide the title compound (0.0408 
g, 74%). ] H-NMR (DMSO-d 6 , 300MHz) 6 8.07 (2, 1H), 7.80 (dd,7= 7.9, 1.3 Hz, 1H), 
7.64 (dd, J = 8.3, 1.6 Hz, 1H), 7.23-7.46 (m, 5H), 7.04 (d, /= 8.1, 1H), 3.74 (m, 1H), 4.4- 
3.52 (m, 6H), 3.27 (s, 1.5H), 3.22 (s, 1.5H), 3.14 (s, 1.5H), 2.91 (s, 1.5H), 1.5-2.3 (m, 
6H), MS(APCI) (M+H) + at m/z 551, 553, 555. 



[ Example 128 
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(2-Bromophenvn["2-chloro-4-(E-((3-(4j?-hydroxvmethvl-p vrrolidin-2-on- 1 -vDprop- 1 - 
ylamino)carbonvl) ethenvDphenyl] sulfide ] 
Example 128 

f2-BromophenvDr2-chloro^ 

vlamino^carbonvD ethenvDnhenvll sulfide 

Beginning on page 170, line 2 and ending on page 170, line 12: 

To a stirred solution of aniline from Example 47 (21 mg, 0.049 mmol) in 1 mL of 
ethanol was added Me 2 S0 4 (14.0 mL, 0.15 mmol) followed by sat. Na 2 C0 3 (25 mL). The 
mixture was then refluxed for one day. The reaction mixture was allowed to cool [down] 
to ambient temperature, partitioned between EtOAc and water. The organic layer was 
washed with brine, dried over Na2SC>4, filtered, concentrated under reduced pressure. The 
residue was then purified on a Gilson Preparative HPLC as described in Example 38B to 
give the title compound (10 mg, 45% yield), as a light yellow solid. 

Beginning on page 173, line 14 and ending on page 174, line 2: 

[ Example 137 

(2-Ethox\^henvlV[2-chloro-4(E-^ 

phenyl] sulfide ] 

Example 137 

(2-Ethox\phenvlV[ 2 -chloro^ 

nhenvll sulfide 

Beginning on page 177, line 4 and ending on page 178, line 5: 

[ Example 144 

J:\Biogen-ICOS\l 3773-7\Response and Amendments.doc 787 



09/541,795 13773-7/225.P2 

(2-Chloro, 4,5-diaminophenyl)[2-chloro-4-( £ , -((4-acetvlpiperazin-l-vl)carbonvl)ethenvl) 

phenyl] sulfide ] 
Example 144 

(7-Chloro-4.5-diaminophenvl¥2-chloro-4-f jE-r^-acetvbiDerazin-l-vnGarbonvnethenvn 

phenvll sulfide 
[ Example 144 A 

(2-Chloro, 4-nitro, 5-aminophenyQ|"2-chloro-4-( is-(Y4-acetylpiperazin-l- 
vOcarbonyl)ethenyl) phenyl] sulfide l 
Example 144 A 

f 2-Chloro-4-nitro. 5-aminophenyl¥2-chloro-4-( E-( (4-acetvlpiperazin- 1 - 
vPcarbonvDethenvD phenyl] sulfide 
The title compound was prepared by the procedures described in Example 65B 
substituting 2,3-dichlorobenzaldehyde with 4,5-dichloro-2-nitroaniline. 

[ Example 144B 

(2-Chloro, 4,5-diaminophenyl)r2-chloro-4-( £ , -((4-acetvlpiperazin-l-yncarbonyl)ethenyl) 

phenyl] sulfide ] 
Example 144B 

(2-Chloro-4.5-diaminophenynr2-chloro-4-r ^-f^-acetvlpiperazin-l-vlkarbonyDethenvn 

phenyl] sulfide 

To a stirred solution of nitrobenzene from Example 144A (170 mg, 0.34 mmol) in 
2 mL of EtOH was added SnCl 2 (325 mg, 1.72 mmol). The mixture was then refluxed 
under nitrogen atmosphere for 2 [h] hours . The reaction was allowed to cool [down] to 
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ambient temperature, quenched with sat. NaHCC>3, extracted with EtOAc(2x20 mL). The 
combined organic layer was washed with brine, dried over Na 2 SC>4, concentrated in 
vacuo. The residue was then purified on Gilson preparative HPLC as described in 
Example 38B to give the title compound (70 mg, 44% yield) as a light yellow solid. ] H 
NMR (d 6 -DMSO, 300 MHz) 5 2.04 (s, 3H) 3 3.42-3.80 (m, 8H), 4.84 (s, 2H), 5.32 (s, 2H), 
6.51 (d, J= 8.4 Hz, 1H), 6.78 (d, J= 8.4 Hz, 2H), 7.26 (d, /= 15.6 Hz, 1H), 7.41 (d, J = 
15.6 Hz, 1H), 7.48 (d, J= 8.4 Hz, 1H), 7.95 (d, /= 1.8 Hz, 1H). MS (APCf) (M+H) + at 
m/z465,467, 469, 471. 

Beginning on page 178, line 17 and ending on page 178, line 19: 

( Example 146 

(6-Chlorobenzimidazol-2-on-5- vD|"2-chloro-4-( E-( (4-acetylpiperazin- 1 - 
ypcarbonvDethenvO phenyll sulfide ] 
Example 146 

r6-Chloro-2.3-dihvdro-lH-benzimidazol-2-one-5-vl > )r2-chloro-4-r E-(( 4-acetvlpiperazin- 

1-vDcarbonvDethenvD nhenvll sulfide 

Beginning on page 179, line 18 and ending on page 179, line 20: 

[ Example 148 

(2-Hydroxv, 4-aminophenvl)|"2-chloro-4-( £-(Y4-acetvlpiperazin- 1 -vDcarbonvDethenvl) 

phenyl] sulfide l 
Example 148 

f2-Hvdroxv-4-aminophenvl¥2-chloro-4-r£ , -fr4-acetvlpiperazin-l-vl > >carbonvl) ethenvn 

phenvll sulfide 
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Beginning on page 182, line 19 and ending on page 183, line 15: 

[ Example 155 

(2-Ethox yphenvD- |"2-chloro-4(£- \( 3 -carbox vpiperidin- 1 - vDcarbonvl] ethenvDphenvll 

sulfide ] 
Example 155 

f2-EthoxvphenvlVr2-chloro-4-(i^ 

sulfide 

The compound of Example 137 was hydrolyzed using an excess of aqueous 10% 
NaOH in methanol, stirring overnight. The reaction mixture was concentrated in vacuo, 
water was added, and the solution was extracted with ether. The mixture was acidified; 
the resultant solid was collected by filtration and dried overnight in a vacuum oven, 
giving a [while] white solid, m.p. 166-171C. ] H-NMR (DMSO 300 MHz) 5 1.17 (t, 
J=7Hz, 3H), broad peaks totaling 9 protons at 1.32-1.48, 1.51-1.78, 1.90-2.04, 2.25-2.50, 
2.80-2.90, 2.95-3.17, 3.45-3.51, 3.95-4.19, 4.41-4.51, 4.06 (q, J=7Hz, 1H), 6.80 (d, 
J=9Hz, 1H), 7.01 (t, J=7Hz, 1H), 7.15 (d, J=8Hz, 1H), 7.26-7.40 (m, 2H), 7.40-7.48 (m, 
1H), 7.51 (dd, J=9Hz, 2Hz, 1H), 7.99 (d, J=9Hz, 1H). Anal. Calcd. for C23H24CINO4S: 
C, 61.94; H, 5.42; N, 3.14 . Found: C, 61.75; H, 5.65; N, 3.15. The resultant acid (303 
mg, 0.631 mmol) was dissolved in 3 [ml] mL MeOH. A KOH solution (38 mg, 0.595 
mmol, of 87.6% KOH ) in 1 ml MeOH was added. The resulting solution was 
concentrated in vacuo, and 5 [ml.] mL ether was added. The mixture was stirred for one 

hour to form a powder, which was filtered and dried in the vacuum oven at 60C to yield 
307 mg of a solid, water soluble product. 
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Please delete the paragraph beginning on page 183, line 17 and ending on page 184, line 
11. . 

Beginning on page 184, line 13 and ending on page 184, line 15: 

[ Example 156 

(2-Ethoxvphenvn-|"2-chloro-4(E-[(2-ethoxYcarbonvlpiperidin-l-vl)carbonyl]ethenvl) 

phenyl] sulfide ] 
Example 156 

(2-EthoxvphenvlVr2-chloro-4-fE-[(2-ethoxvcarbonvlpiperidin-l-vDcarbonvl]ethenvn 

phenyl! sulfide 

Beginning on page 185, line 12 and ending on page 185, line 14: 

[ Example 158 
(2-EthoxyphenylH2-chloro-4(iM(2^ 

sulfide ] 
Example 158 

(2-Ethox\q3henvlVr2-chloro-4-^^ 

sulfide 

Beginning on page 186, line 1 and ending on page 186, line 3: 

[Example 159 

(2-Ethoxvphenvnr2-trifluoromethvl-4-( £-(Y(pyrrol-3-in- 1 -yPcarbonyQethenvl) phenyl! 

sulfide ] 
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Example 159 

r2-Ethoxvphenvnr2-trifluoromethvl-4-r E-( (Ypvrrolidin-3-ene- 1 -vDcarbonvDethenyD 

phenyl] sulfide 

Beginning on page 186, line 10 and ending on page 186, line 12: 

[ Example 160 

(2-Ethoxvphenvn[2-trifluoromethvl-4-(E-((3 -(p vrrolidin-2-on- 1 -vDprop- 1 - 
ylamino)carbonvl) ethenvDphen yll sulfide ] 
Example 160 

f2-Ethox\n3henvlV2-trifluoro^ 

ylamino^carbonyD ethenvDphen vl] sulfide 

Beginning on page 188, line 6 and ending on page 188, line 8: 

[ Example 164 

(2-EthoxyphenylV[2-chloro-4(£-|Y3-^^ 

phenyl] sulfide ] 

Example 164 

(2-EthoxvphenvlVr2-chloro-4-rjg-rr3-ethoxvcarbonylpiperidin-l-vl > >carbonvl1ethenvn 

phenyll sulfide 

Beginning on page 188, line 17 and ending on page 188, line 19: 

[ Example 165 

(2-Ethoxyphenyl)-[2-chloro-4(2^ 

sulfide ] 
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Example 165 

(2-Ethoxv phenvlV[2-chlo^ 

sulfide 

Beginning on page 194, line 6 and ending on page 194, line 8: 

[ Example 177 

(2-IsopropvlphenyD|"2-trifluoromethvl-4-( £-((Y2-carboxypyrrol-3-in-l- 
vDcarbonvDethenyl) phenyl] sulfide ] 
Example 177 

f2-Isopropvbhenvl¥24rifluoromethvl-4-f £-<Y(2-carbox\n3yrrol-3-ene-l- 
vDcarbonyDethenvD phenvll sulfide methyl ester 

Beginning on page 195, line 4 and ending on page 195, line 6: 

[ Example 179 

(2-IsopropylphenyD[2-trifluoromethyl-4-( £-(((2-carboxypyirol-3-in-l- 
yl)carbonyl)ethenyl) phenyl] sulfide ] 
Example 179 

f2-IsopropvlphenvDr2-trifluoromethvl-4-f £-(f(2-carboxvpyrrol-3-ene-l- 
yDcarbonvDethenvD phenvll sulfide 

Beginning on page 198, line 12 and ending on page 198, line 14: 

[ Example 187 

(342-Methoxy]ethox\i3heny0-^ 

sulfide ] 
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Example 187 

f3-r2-Methoxv1ethoxvphen^ 



sulfide 



Beginning on page 199, line 4, and ending on page 201, line 3: 

Example 188 

(2-Bromophenyl)r2-chloro-4-(E-^ 

ethenvDphenvl] sulfide 
4-Methylmorpholine TV-oxide (0.0935 g, 0.798 mmol) and 4A molecular 
sieves (0.0333g) were added to a solution of (2-Bromophenyl)[2-chloro-4-(E- 
((thiomorpholin-l-yl)carbonyl) ethenyl)phenyl] sulfide (0.1230g, 0.27 mmol; prepared 
according to the procedures described in Example 1). After 15 [min] minutes , 
tetrapropylammonium perruthenate (0.0058g, 0.0166 mmol) was added and after [4h] 4 
[h] hours had elapsed the starting material was consumed by TLC and the crude products 
were passed through a plug of silica with 5:2 hexane:ethyl acetate-> 9:1 CH 2 C1 2 : MeOH. 
The mixture was then purified by preparative HPLC to provide the title compound 
(0.0138 g, 10%). 'H-NMR (DMSO-d6, 300MHz) 8 8.12 (d, J= 1.47 Hz, 1H), 7.81 (dd, J 
= 7.9, 1.3, 2H), 7.65 (dd, J = 8.0, 1.5 Hz, 1H), 7.47 (d, .7=9.0 Hz, 1H), 7.27-7.53 (m, 4H), 
7.03 (d, J = 9.0 Hz, 1H), 4.12 (br s, 2H), 3.98 (br s, 2H), 3.26 (br s, 2H), 3.19 (br s, 2H), 
1.54-2.29 (m, 6H), MS(APCI) (M+H) + at m/z 486, 488, 490. ^ 

[ Example 189 

(2-Bromophenvl)r2-chloro-4-(E-(K-carbomethoxwethvl-N-(3-(pvrrolid 
vQprop-1 -yl)amino)carbonvD ethenvDphenvl] sulfide ] 
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Example 189 

( 2-BromophenvDr2-chloro-4-( r E-rN-carbomethoxvmethvl-N-(3-r 2-oxopvrrolidin- 1 - 
vQprop- 1 -vDaminolcarbonvll ethenvDp h envl] sulfide 

[Example 189 A 

N-Carbomethoxymethyl-N-(3 -(pyrrolidin-2-on- 1 - vDprop- 1 - vDamine ] 

Example 189A 

N-Carbomethox\miethyl-N-(3-r2-oxopwolidin-l-vDprop-l-vDamine 
Methyl bromoacetate (1.35 mL, 14.3 mmol) was added dropwise to a solution of 
3-aminopropyl-2-pyrrolidinone (2.0 mL, 14.3 mmol) and diisopropylethylamine (2.7 mL) 
in CH2CI2. The reaction was stirred for [12h] 12 hours and was then concentrated in 
vacuo, and carried forward without further purification. 

[ Example 189B 

(2-BromophenvD [2-chloro-4-(E-(N -carbomethoxymethyl-N-( 3 -( p vrrolidin-2-on- 1 - 
yQprop-1 -vDamino^carbonyl) ethenvUphenyll sulfide ] 
Example 189B 
f2-Bromop henvn [2-chloro-4-(E-(N-c^^ 

vDprop-l-vllaminolcarbonyD ethenyDphenyll sulfide 
The title compound was prepared by the procedures described for Example 113, 
substituting 2,4 dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde with 
3,4 dichlorobenzaldehyde, and l^S-aminopropyO-S^^-hydroxymethyl)^- 
pyrrolidinone with the compound from Example 189A. ^-NMR (DMSO-d6, 300MHz) 8 
8.07 (dd, 7= 9.4, 1.7 Hz, 1H), 7.81 (m, 1H), 7.64 (m, 1H), 7.24-7.49 (m, 5H), 7.05 (m, 
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1H), 4.53 (s, 1H), 4.14 (s, 1H), 3.68 (s, 1H), 3.64 (s, 2H), 3.54 (m, 2H), 3.13-3.43 (m, 
4H), 2.39 (m, 2H), 1.91 (m, 2H), 1.72 (m, 2H), MS(APCI) (M+H) + at m/z 565, 567, 569. 

[ Example 190 

(2-Bromophenyl)r2-chloro-4-(^ 

ethen vDphenyl] sulfide l 
Example 190 

(2-BromophenvD [2-chloro-4-fE-f f 4-ff-oxvthiomorpholin- 1 -v DcarbonvD 

ethen vDphenyl] sulfide 
The title compound (0.01 78g, 14%) was isolated from the same reaction mixture 
as described in Example 188. l H-NMR (DMSO-d6, 300MHz) 8 8.12 (d,J= 1.8 Hz, 1H), 
7.81 (dd, J= 7.9, 1.3 Hz, 1H), 7.65 (dd, /= 8.3, 1.7 Hz, 1H), 7.46 (d, J= 7.4 Hz, 1H), 
7.26-7.48 (m, 4H), 7.04 (d, J= 7.4 Hz, 1H), 4.29 (br m, 2H), 3.97 (br m, 1H), 3.61 (br m, 
1H), 2.80 (br m, 4H), MS(APCI) (M+H) + at m/z 470, 472, 474, 

Beginning on page 202, line 2 and ending on page 202, line 4: 

[ Example 193 

(2-Isopropvbhenvl¥2-nitro-4-( Jg-((3.5-dimethvl-4acetvlpiperazin-l-vncarbonyl)ethenvn 

phenyl] sulfide ] 
Example 193 

(2-Isopropvlphenvnr2-nitro-4-r £'-rr3.5-dimethvl-4-acetvl-piperazin-l- 
vDcarbonvDethenvD phenyl] sulfide 

Beginning on page 203, line 21 and ending on page 204, line 2: 

[ Example 196 
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(Benzodioxan-6-vl)[2-nifro-4-(E^ 

ethen vDphen vl] sulfide ] 
Example 196 

(Benzodioxan-6-vl¥2-nitro-4-( E-(Y3-(2-oxopvrrolidin- 1 -vDprop- 1 -vlaminokarbonvD 

ethenvDphen vll sulfide 

Beginning on page 206, line 1 and ending on page 206, line 12: 

Bis-(2,2,2-trifluoroethyl)(methoxycarbonylmethyl)phosphonate (1.20 g, 3.77 
mmol[e]), and 18-crown-6 (3.56 g, 13.48 mmol) were dissolved in 22 [ml] mL of dry 
THF. The mixture was cooled to -78 °C and KN(SiMe 3 ) 2 (0.5 M in THF, 4.04 mmol) was 
added and stirred for 30 [min] minutes . (2-Ethoxyphenyl)[2-trifluoromethyl-4-formyl 
phenyl] sulfide (1.10 g, 3.77 mmol , prepared according to the procedure of example 1) in 
13 [ml] mL of THF was added via cannulation. After 1 [hr] hour at that temperature, the 
cooling bath was removed and the mixture allowed to warm to ambient temperature. 

Beginning on page 215, line 1 and ending on page 215, line 3: 

[ Example 217 

( 1 -Ethvl3-(dimethylaminomethvl)indol-7-vl > )[2-chloro-4-( £-((4-acetvlpiperazin- 1 - 

vDcarbonvDethenvD phenyl] sulfide ] 
Example 217 

( 1 -Ethvl-3-f dimethvlaminomethvOindol-7- vD[2-chloro-4-( E-( (4-acetvlpiperazin- 1 - 

y^carbonvDethenvD phenvll sulfide 

Beginning on page 215, line 17 and ending on page 216, line 2: 
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The title compound was prepared by the procedures described in Example 85, 
substituting 5-iodoindole with 6-bromo-5-ethoxybenzodioxane, as [s] a white solid. *H 
NMR (CDCI3, 300 MHz) 6 1.28 (t, J= 7.2 Hz, 3H), 2.14 (s, 3H), 3.54 (br s, 2H), 3.60- 
3.88 (m, 6H), 4.06 (q, J= 7.2 Hz, 2H), 4.33 (s, 4H), 6.70 (d, J= 8.4 Hz, 1H), 6.73 (d, /= 
8.4 Hz, 1H), 6.78 (d, J= 15.6 Hz, 1H0, 6.98 (d, J= 8.4 Hz, 1H), 7.17 (dd, J= 1.8, 8.4 
Hz, 1H), 7.50 (d, J= 1.8 Hz, 1H), 7.57 (d, J= 15.6 Hz, 1H). MS (APCf) (M+H) + at m/z 
503, 505. 

Beginning on page 217, line 9 and ending on page 217, line 18: 

The title compound was prepared by deprotection of [the compound 33] Example 

205 with TFA in CH2CI2. The resultant free amine was treated with tert-butyl 
bromoacetate and TEA in acetonitrile at room temperature, and followed by deprotection 
with TFA in CH 2 C1 2 , giving a light solid, mp 120 °C (dec). 'H NMR (DMSO-d*, 300 
MHz) 8 3.20-3.45 (m, 4H), 4.20 (s, 2H), 3.50-3.80 (m, 4H), 4.28-4.46 (m, 4H), 6.86 (d, 
J=8.5 Hz, 1H), 7.04 (m, J=8.0 Hz, 1H), 7.09 (dd, J=2.0 8.0 Hz, 1H), 7.15 (d, J=2.0 Hz, 
1H), 7.40 (d, J=15.5 Hz, 1H), 7.56 (d, J=15.0 Hz, 1H), 7.90 (dd, J=2.0, 8.5 Hz, 1H), 8.63 
(m, 1H). MS (ESI) m/z 484 (M-H) + , 486 (M+H) + . Calcd. Anal for 
C 2 3H2iN307S'1.19CF 3 COOH'1.34 H 2 0: 47.63; H, 4.11; N, 6.89. Found: C, 47.93; H, 
4.51; N, 6.49. 

Beginning on page 219, line 15 and ending on page 220, line 3 

Example 225A 

('2-Isopropvlphenyl)["2-nitro-4-(£'-(carboxv)ethenvl) phenyl] sulfide 
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To a stirred mixture of 4-chloro-3-nitrocinnamic acid (500 mg, 2.2 mmol) in 5 
mL of anhydrous DMF with K2CO3 (91 lmg, 6.6 mmol) was added 2- 
isopropylbenzenethiol (372 mL, 2.2 mmol) in 1 mL of DMF dropwise. The resulting 
mixture was then heated at 70 °C under nitrogen atmosphere [over night] overnight . 
Water (25 mL) was then added and the reaction mixture was acidified to pH = 4 with 3N 
HC1. The cloudy mixture was extracted with EtOAc (2x20 mL). The combined organic 
layer was washed with brine, dried over Na2SC>4, concentrated in vacuo to give the title 
compound as a viscous light-yellow oil, which was used for coupling with further 
purification. 

Beginning on page 221, line 6 and ending on page 221, line 20: 

Example 227 

(2Jsopropylphenyl)r2-nitro-4-^ 

vDcarbonvDethenyl) phenyl] sulfide 
To a stirred solution of free acid (50 mg, 0.1 1 mmol) from Example 226 in 1 mL 
of methylene chloride was added ethyl sulfonamide (18 mg, 0.17 mmol), ED AC (25 mg, 
0.13 mmol), and DAMP (2.7 mg, 0.022 mmol) sequentially. The mixture was stirred at 
ambient temperature for 16 [h] hours . The solvent was then removed on a rotavap under 
reduced pressure and the residue was purified on an Alltech sep-pak, eluting with 1% 
MeOH in EtOAc to give 30 mg (50 % yield) of the title compound as a light yellow solid. 
*H NMR (CDCI3, 300 MHz) 6 1.18 (d, J= 6.3 Hz, 6H), 1.34 (t, J= 7.5 Hz, 3H), 1.61- 
1.74 (m, 2H), 1.84-2.04 (m, 1H), 2.13-2.35 (m, 1H), 2.60-2.75 (m, 2H), 3.44 (p, /= 7.5 
Hz, 2H), 3.53-3.66 (m, 1H), 3.66-3.85 (m, 2H), 4.00-4.18 (m, 1H), 6.71 (d, J= 8.7 Hz, 
1H), 6.88 (d, J= 15.6 Hz, 1H), 7.31 (dd, J= 2.4, 8.4 Hz, 1H), 7.41 (d, J= 1.8, 8.4 Hz, 
1H), 7.51 (d, 1.8 Hz, 1H), 7.54 (d, J= 8.4 Hz, 1H), 7.67 (d, J= 15.6 Hz, 1H), 8.43 (s, 
1H). MS (ESf ) (M+H) + at m/z 546. 
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Beginning on page 223, line 12 and ending on page 223, line 13: 

[ Example 231 

(2-Hvdroxvphenyl>[2-chloro-4^ 

Example 231 

f2-HvdroxvphenvlVr2-chloro-4-^ 

Beginning on page 224, line 1 and ending on page 224, line 10: 

To a stirred solution of indole compound from Example 85 (35 mg, 0.080 mmol) 
in 1 mL of anhydrous DMSO was added crushed KOH (18 mg, 0.32 mmol). After 45 
[min] minutes , /-butyl bromoacetate (23.5 mL, 0.16 mmol) was added. The resulting 
mixture was stirred at ambient temperature for 10 [h] hours . Water was then added and 
the reaction mixture was acidified with 3 N HC1 to pH = 3. The title compound (25 mg, 
63 %) was collected through filtration and dried in a vacuum oven, giving a white solid. 
! H NMR (d 6 -DMSO, 300 MHz) 5 2.04 (s, 3H), 3.38-3.80 (m, 8H), 4.59 (s, 2H), 6.45 (d, J 
= 3.0 Hz, 1H), 6.52 (d, J= 8.7 Hz, 1H), 7.21 (dd, J= 2.1, 8.7 Hz, 1H), 7.25 (d, J= 15.6 
Hz, 1H), 7.38 (d, J= 15.6 Hz, 1H), 7.40 (d, J= 3.0 Hz, 1H), 7.47 (d, J= 8.4 Hz, 1H), 
7.80 (d, J= 2.1 Hz, 1H), 7.97 (s, 1H). MS (ESf) (M-H) + at m/z 496, 498. 

Beginning on page 224, line 21 and ending on page 225, line 2: 

[ Example 234 

(2-Isopropvlphenyl)|"2-nitro-4-( E-((3-( 1 -pvrrolidin-2-onyr)prop- 1 - vlamino) 
carbonvDethenvl) phenyll sulfide ] 
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Exam ple 234 

(2-IsoDropvlphenvD[2-nitro-4-f E-((3-( 2-oxopvrrolidin- 1 -vDprop- 1 - vlamincO 
carbonvl)ethenvD phenvll sulfide 

Beginning on page 227, line 21 and ending on page 228, line 2: 

[ Example 240 

(Benzodioxan-6-vl)[2-trifluoromethvl-4-(E-((3-(pvrrolidin-2-on- 1 -vDprop- 1 - 
vlamino)carbonvl) ethenvDphenyll sulfide ] 
Example 240 

fBenzodioxan-6- vDr2-trifluoromethvl-4-rE-f ( 2-oxopvrrolidin- 1 -vDprop- 1 - 
vlaminotearbonvl) ethenvDphenvll sulfide 

Beginning on page 228, line 14 and ending on page 228, line 21: 

The title compound was prepared by the procedures described in Example 217, 
substituting the indole from Example 186 with the indole from Example 85, resulting in a 
white solid. l H NMR (CDC1 3 , 300 MHz) 5 1.69-1.80 (m, 2H), 2.08 (p, J = 7.5 Hz, 2H), 
2.44 (t, J= 7.5 Hz, 2H), 3.27-3.48 (m, 6H), 4.24-4.34 (m, 4H), 6.44 (d, J= 15.6 Hz, 1H), 
6.90 (d, J= 8.4 Hz, 1H), 7.00 (d, J= 8.4 Hz, 1H), 7.01 (dd,/= 2.7, 8.4 Hz, 1H), 7.06 (d, 
J= 2.7 Hz, 1H), 7.08 (s, 1H), 7.40 (dd,/= 2.1, 8.4 Hz, 1H), 7.53 (d, J= 15.6 Hz, 1H), 
7.75 (d, J= 2.1 Hz, 1H). MS (ESI*) (M+H) + at m/z 507. 

Beginning on page 231, line 9 and ending on page 231, line 17: 
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The title compound was prepared by the procedures described in Example 229, 
substituting the acid from Example 226 with the acid from Example 245[.] » to give a 
light-yellow solid; l H NMR (d 6 -DMSO, 300 MHz) 6 1.14 (d, J= 6.9 Hz, 6H), 1.18-1.39 
(m, 2H), 1.67-1.79 (m, 2H), 2.39 (s, 3H), 2.60-2.75 (m, 1H), 2.96-3.14 (m, 1H), 3.26- 
3.42 (m, 1H), 3.34 (septet, J= 6.9 Hz, 1H), 4.10-4.42 (m, 2H), 6.62 (d, J= 8.4 Hz, 1H), 
7.32-7.43 (m, 4H), 7.45 (d, J= 15.6 Hz, 1H), 7.58 (d, J= 8.4 Hz, 2H), 7.60 (d, J= 3.6 
Hz, 1H), 7.78 (d, J= 8.4 Hz, 2H), 7.87 (dd, 2.7, 8.4 Hz, 1H), 8.60 (d, J= 2.7 Hz, 
1H). MS (ESf ) (M+H) + at m/z 606. Anal. Calcd for C3iH 33 N30 6 S2- 0.26 H 2 0: C, 
60.80; H, 5.52; N, 6.86. Found: C, 60.85; H, 5.84; N, 6.61. 

Beginning on page 237, line 4 and ending on page 238, line 5: 

To a stirred solution of above-described bromide (1.0 g, 2.12 mmol) in 10 mL of 
toluene with Pd(OAc) 2 (9.5 mg, 0.04 mmol), BINAP (40 mg, 0.06 mmol), and 
benzophenone hydrazone (437 mg, 2.12 mmol) was added NaO^-Bu (285 mg, 2.97 
mmol). The reaction mixture was bubbled with N 2 for 2 [min] minutes before it was 
heated at 80 °C for 4 [h] hours . The reaction mixture was then allowed to cool [down] to 
ambient temperature. Ether was then added and the mixture was filtered through celite, 
washed with diethyl ether. The filtrate was concentrate in vacuo and the residue was 
purified on a Si0 2 flash column chromatography eluting with 10-30% EtOAc/hexanes to 
give 170 mg (13%) of the title compound as a light brown foamy solid. 

Example 256C 
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(2-Methvl-3-(carboethoxv^ 

vDcarbonvDethenyl) phenyl] sulfide 
To a stirred solution of hydrazone (90 mg, 0.15 mmol) in 2 mL of ethanol 
was added levunilic acid (24 mL, 23 mmol) and /?-TsOH (146 mg, 0.75 mmol). The 
mixture was then refluxed for 2 days. After [cooled down] cooling to ambient 

temperature, the reaction mixture was partitioned between EtOAc and sat. NaHCC>3. The 
organic layer was then washed with brine, dried over Na 2 S04, concentrated in vacuo. The 
residue was then purified on Gilson preparative HPLC as described in Example 38B to 
give 6.0 mg (7%) of the title [compound, light-brown solid] compound as a light-brown 
solid . ! H NMR (CDC1 3 , 300 MHz) 8 1.20 (t, J= 7.4 Hz, 3H), 2.46 (s, 3H), 3.55-3.83 (br 
m, 8H), 3.67 (s, 2H), 4.12 (q, J= 7.4 Hz, 2H), 6.79 (d, J= 15.3 Hz, 1H), 6.84 (d, J= 8.4 
Hz, 1H), 7.23-7.31 (m, 2H), 7.34 (d 9 J= 8.4 Hz, 1H), 7.60 (d, J= 15.3 Hz, 1H), 7.76 (s, 
1H), 7.80 (s, 1H), 8.04 (s, 1H). MS (ESI*) (M+H) + at m/z 533. 

Beginning on page 242, line 21 and ending on page 243 line 10: 

[ Example 266 

(Benzodioxan-6-vl)[2-trifluoromethvl-4-(£ , -((3-aza-6,9-diooxaspiro[5.41decan-l- 
vDcarbonvDethenyl) phenyl] sulfide ] 
Example 266 

rBenzodioxan-6-vn[2-trifluoromethvl-4-( , £ > -r(3-aza-6.9-dioxasDiror5.41decan-l- 
vDcarbonvDethenvD phenvll sulfide 
The title compound was prepared according to the procedures of Example 1. ] H 
NMR (DMSO-d 6 , 300 MHz) 6 8.13 (s, 1H), 7.84 (d, 1H, J = 9.0 Hz), 7.48 (d, 1H, J = 
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15.4 Hz) 7.38 (d, 1H, J = 15.4 Hz), 6.98-7.06 (m, 4H), 4.30 (m, 4H), 3.92 (s, 4H), 3.74 
(br, 2H), 2.62 (br, 2H), 1.63 (br, 4H). MS (ESI) m/z 508, 1015. 



[ Example 267 

(Benzodioxan-6- vl)["2-trifluoro-4-(jg-((4-rbenzimidazolon- 1 -vDpiperidin- 1 - 
vDcarbonvDethenvl) phenvll sulfide ] 
Examp le 267 

(Benzodioxan-6-vnr2-trifluoro-4-f£:-r ( 4-( 2-oxo-2.3-dihvdro- 1 H-benzimidizol- 1 - 
vDpiperidin- 1-vlkarbonvDethenvD phenvll sulfide 

Beginning on page 246, line 14 and ending on page 246, line 16: 

[ Example 274 

(2-Isopropvlphenvnr2-nitro-4-r£'-(r3-aza-6,9-diooxaspiror5.41decan-l- 
YDcarbonvDethenvD phenyl] sulfide ] 
Example 274 

r2-Isopropv lphenvnr2-nitro-4-r£-a3-aza-6.9-dioxaspiror5.41decan-l- 
vDcarbonvDethenvD p hen vll sulfide 

Beginning on page 249, line 21 and ending on page 251, line 6: 

[ Example 281 

(1 -Methvlindol-5-vnr2-chloro-4-r E-( (3-(l -p vrrolidin-2-onvnpropylamino) 
carbonvDethenvP phenvll sulfidel 
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Example 281 

( 1 -Methvlindol-5-vl)r2-chloro-4-r E-( (3 -f2-oxopvrrolidin- 1 -vnpropvlamino) 
carbonvlkthenvD phenvll sulfide 

Example 281 A 
TriisopropylsilvK 1 -methylindol-5- yl) sulfide 
To a stirred solution of 5-bromo-A^-methyl indole (300 mg, 1.43 mmol) in 5 mL of 
benzene in a sealed tube was [charged with] added Pd(PPti3)4 (82 mg, 0.072 mmol), 
followed by KSTIPS (326 mg, 1 .43 mmol). The mixture was flushed with N 2 , the tube 
was capped, and the reaction mixture refluxed for 2 [h] hours . The reaction mixture was 
then allowed to cool [down], partitioned between Et 2 0 and water. The organic layer was 
washed with brine, dried over Na 2 S0 4 , concentrated in vacuo. The residue was purified 
on a Si0 2 flash column chromatography eluting with 5% EtOAc/hexanes to give 400 mg 
(88 %) of the title compound as a colorless oil. 

Example 28 IB 
3-Chloro-4-(Yl -methylindol-5-vl)thio) benzaldehyde 
To a stirred solution of thiolsilyl ether (1 .0 g, 3.13 mmol) in 5 mL of DMF with 3- 
chloro-4-[flurobenzaldehyde] fluorobenzaldehyde (500 mg, 3.13 mmol) at ambient 
temperature was added CsF (5.7 mg, 0.38 mmol). The mixture was stirred [over night] 
overnight before it was poured in water and extracted with Et 2 0 (2x25 mL). The 
combined organic layer was washed with water and brine, dried over Na 2 SC>4, 
concentrated in vacuo. The residue was purified on a Si0 2 flash column chromatography 
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eluting with 5-10 % EtOAc/hexanes to give 650 mg (71 %) of the title compound as a 
white solid. 



[ Example 28 1C 

(l-Methvlindol-5-vl)[2-chloro-4-(^-((3-(l-pyrrolidin-2-onvnpropvlamino) 
carbonvDethenyl) phenyl] sulfide ] 
Example 28 1C 

fl-Methvlindol-5-vl¥2-chloro-4-( E'-rrS-Q-oxoDvrrolidin-l-vDproDvlamino) 
carbonvDethenvD phenvll sulfide 

Beginning on page 253, line 5 and ending on page 253, line 12: 

The title compound was prepared by the procedures described in Example 
155, substituting the [ethyl ester] ethyl nipecotate from Example 137 with ethyl ester 
from Example 283, and KOH with NaOH, to provide a white solid. *H NMR (CDC1 3 , 
300 MHz) 5 1.45-1.69 (m, 1H), 1.69-1.98 (m, 2H), 1.98-2.22 (m, 1H), 2.51-2.70 (m, 1H), 
3.05-3.47 (m, 1H), 3.80-4.20 (m, 2H), 3.85 (s, 3H), 4.47-4.68 (m, 1H), 6.53 (d, J= 3.0 
Hz, 1H), 6.57 (d, J= 8.1 Hz, 1H), 6.87 (d,J= 15.3 Hz, 1H), 7.08 (d, J= 8.1 Hz, 1H), 
7.14 (d, J = 3.0 Hz, 1H), 7.37 (d, J= 9.0 Hz, 1H), 7.42 (d, J= 9.0 Hz, 1H), 7.51 (s, 1H), 
7.52 (d, J = 15.3 Hz, 1H), 7.89 (br s, 1H). MS (ESf) (M-H+H) + at m/z 453, 455. 

Beginning on page 254, line 4 and ending on page 254, line 6: 
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[ Example 286 

(l-Methylindol-5-Yl)[2-cM^ phenyl] 

sulfide ] 
Example 286 

( 1 -Methvlindol-5 -vl)r2-chloro-4-r E-(( 4-carboxvpjperidin- 1 -vlfcarbonvDethenvD phenyl] 

sulfide 

Beginning on page 257, line 21 and ending on page 258, line 2: 

[ Example 294 

(Ben2odioxan-6-yl)[24rifluoromethyl-4-(£-((2(tetrazol-5-ynmorpholin-l- 
yDcarbonyDethenyl) phenyl] sulfide ] 
Example 294 

rBen2odioxan-6-yl¥2-trifluoromethvl-4-f£-rr2-rtetrazol-5-vnmomholin-l- 
yDcarbonvDethenvD phenyl] sulfide 

Beginning on page 260, line 14 and ending on page 260, line 21 : 

The title compound was prepared by the procedures described in Example 
28 IB, substituting 3-chloro-4-[flurobenzaldehyde] fluorobenzaldehyde with 4-chloro-3- 
nitrocinnamide, giving a light yellow solid. *H NMR (CDC1 3 , 300 MHz, 3:2 mixture of 
diastereomers) 5 [2.1 1 (s), 2.15 (s), 3H in total], 3.48-3.83 (m, 8H), 3.83-4.04 (m, 2H), 
4.20 (dd, 7=8.4, 11.4 Hz, 1H), 4.26-4.44 (m, 2H), 6.89 (d, 7=5.7 Hz, 1H),6.92 (s, 1H), 
6.97-7.1 1 (m, 1H), 7.04 (d, J= 15.0 Hz, 1H), 7.14 (d, J= 2.1 Hz, 1H), 7.46 (br d, J= 9.0 
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Hz, 1H), 7.65 (d, J= 15.0 Hz, 1H), 8.41 (d, J= 2.1 Hz, 1H). MS (ESI*) (M+H) + at m/z 
500. 



Beginning on page 261, line 1 and ending on page 261, line 3: 

[ Example 297 
(2-(and 30(Hvdroxymethyl)-benzodiox^ 

vDprop - 1 -ylamino)carbonyl) ethenvDphenyl] sulfide ] 
Example 297 

( 2-fand 3-VHvdroxvmethvl Vbenzodioxan-6-vDr2-nitro-4-rE-( r (3-( 2-oxopyrrolidin- 1 - 
yDprop^-vlaminotearbonvD ethenvDnhenvll sulfide 

Beginning on page 261, line 14 and ending on page 261, line 16: 

[ Example 298 
(2-(and 3-)(HydroxymethylVbenzodioxan-6-vD[2-tri^ 

on- 1 - vPprop- 1 -ylamino)carbonyl) ethenvDphenyl] sulfide ] 

Example 298 

(2-(and 3-VHvdrox\mntethvlVbenzodioxan-6-vlU2-trifluoromethvl-4-(E-f(3-r2- 
oxop vrrolidin- 1 - vDprop- 1 - vlaminolcarbonvD ethenvDphenyl] sulfide 

Beginning on page 262, line 4 and ending on page 263, line 7: 

[ Example 299 
(3-Hvdroxvmethyiybenzodioxan-6-yl^ 

ylamino)carbonyl) ethenvDphenvll sulfide ] 
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Example 299 

G-HvdroxvmethvlVbenzo& 

vlaminokarbonvl) ethenvDphenvll sulfide 

Example 299A 
3-(Hvdroxvmethyl > )-6-bromo-benzodioxane 

To a stirred solution of 5-bromosalicylaldehyde (5.0 g, 24.9 mmol), and 
epichlorohydrin (5.6 mL, 72.1 mmol) in 20 mL of DMF at 80 °C was added K 2 C0 3 
slowly in portions. The resulting mixture was then heated at 90 °C for 3 [h] hours . 
Reaction was then stopped, water was added, extracted with diethyl ether. The organic 
extracts were washed with water, brine, dried over Na2S04, concentrated in vacuo. The 
residue was purified on a SiC>2 flash column chromatography eluting with 15-30 % 
EtOAc/hexanes to give 2.82 g (44 %) of the title compound as a colorless oil. 

To a stirred solution of the aldehyde (2.82 g, 1 1 mmol) in 35 mL of CHCI3 was 
added mCPBA (2.27 g, 13 mmol). The mixture was stirred at ambient temperature for 30 
[min] minutes and then heated at 50 °C for 2 [h] hours . The reaction was then quenched 
with aq. Na2S20s, extracted with Et20 (2x50 mL). The combined organic layer was 
washed with aq. NaHCC>3, brine, dried over Na2SC>4, concentrated in vacuo to give 2.92 g 
of crude product which was proceeded to the next step without purification. 

To a stirred solution of the above-described crude formate (2.92 g) in 5 mL of 
THF was added 3N aq. NaOH (3.9 mL, 1 1 .7 mmol). The reaction mixture was then 
heated at 70 °C for 4 [h] hours . The reaction mixture was then partitioned between 
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EtOAc and water. The organic layer was then washed with brine, dried over Na2S04, 
concentrated in vacuo to give 2.50 g (93% over two steps) of the title compound. 



Beginning on page 263, line 14 and ending on page 263, line 16: 

[ Example 299C 

(3-Hydroxvmethvl)-benzodioxan-6-vl)r2-nitro-4-(E-( (3-(pyrrolidin-2-on- 1 -yQprop-1 - 
ylamino)carbonyl) ethenyQphenyl] sulfide ] 
Example 299C 

f3-Hvdroxvmethvn-benzodioxan-6-^^ 

vlaminokarbonvl) ethenvDphenvl] sulfide 

Beginning on page 264, line 18 and ending on page 265 line 2: 

[ Example 301 
(2-(and 30(Aminomethyl>benzodioxan-6^^ 

on- 1 -vPprop- 1 -ylamino)carbonyl) ethenyPphenyll sulfide ] 

Example 301 
f2-rand3-¥AminomethvlVbenzodioxan-6^ 

oxopvrrolidin- 1 - vOp r op- 1 -vlaminotearbonvO ethenvDphenvll sulfide 

[ Example 301 A 
(2-(and3-)(Mesyloxymethvl)-benzod 

2-on- 1 - vPprop- 1 - vlamino)carbonyD ethenyPphenyll sulfide ] 
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Example 301 A 

(2-f and 3 -¥Mes vlox vmethvl Vbenzodioxan-6- vD r2-trifluorometh vl-4-(E-f (3-(2- 
oxop vrrolidin- 1 -vDprop- 1 - vlaminokarbonvP ethenvDohenvll sulfide 

Beginning on page 265, line 1 1 and ending on page 265, line 20: 

[ Example 301B 

(2-(and 3-)(AzidomethvlVbenzodioxan-6-yl)r2-tri^ 

on- 1 -vDprop- 1 - vlamino)carbonvD ethenvDphenyl] sulfide ] 
Example 30 IB 

r2-rand3-VAzidomethvlVbenzodioxan-6-vl¥2-trifluoromethvl-4-rE-((3-r2^ 
oxop vrrolidin- 1 -vDprop- 1 -vlamino)carbonvD ethenyDphenvl] sulfide 

To a stirred solution suspension of NaN3 (44 mg, 0.68 mmol) in 1 mL of DMSO 
was added mesylate (275 mg) in 0.5 mL of DMSO solution. The reaction mixture was 
then heated at 70 °C for 2 [h] hours, then cooled [down] to room temperature, water was 
added, extracted with EtOAc (2x10 mL). The combined organic layer was washed with 
water, brine, dried over Na2S04, concentrated in vacuo. The residue was purified on a 
SiC>2 flash column chromatography eluting with 5-10% MeOH/EtOAc to give 35 mg 
(17%, two steps) mg of the title compound as a light brown oil. 

Beginning on page 266, line 1 and ending on page 266, line 13; 

[ Example 30 1C 

(2-(and 3-)(AminomethvD-benzodioxan-6-yD[2-tri^ 

on- 1 - vDprop- 1 -ylamino)carbonyD ethenvDphenyll sulfide ] 
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Example 30 1C 

(2-(md 3-¥AminomethvlVbenzodioxan-6-vn[24rifluoromethvl-4-(E-((3-r2- 
oxod vrrolidin- 1 - vDprop- 1 - vlamino)carbonvD ethenvDphenvll sulfide 

To a stirred solution of azide (230 mg, 0.41 mmol) in 1 mL of THF was added 
PPh 3 (118 mg, 0.45 mmol), followed by one drop of water. The mixture was then stirred 
at room temperature for one hour. The volatile solvent was then removed in vacuo and 
the crude product was purified using Gilson Preparative HPLC as described in Example 
38B to give 25 mg (1 1%) of the title compound. Light brown oil; *H NMR (CDC1 3 , 300 
MHz, 3:2 mixture of diastereomers) 5 1.74 (br m, 2H), 1.96-2.16 (m, 2H), 2.35-2.50 (m, 
2H), 3.23-3.47 (m, 6H), 3.92-4.63 (m, 5H), 6.41-6.55 (m, 1H), 6.83-7.10 (m, 3H), 7.36- 
7.58 (m, 3H), 7.67-7.67 (m, 2H). MS (ESI*) (M+H) + at m/z 536. Anal. Calcd for 
C 26 H 28 F 3 N 3°4 S f 0H2O]: C, 58.31; H, 5.27; N, 7.85. Found: C, 58.34; H, 5.48; N, 
7.78. 

Beginning on page 268, line 21 and ending on page 269, line 1-2: 

[Example 307 
(Benzodioxan-6-yl)[2-chloro-4-(E-((3-fo 

ethen vDphen yll sulfide ] 
Example 307 

(Benzodioxan-6- vD r2-chloro-4-fE-( r3-f2-oxopvrrolidin- 1 - vDprop- 1 - vlamino^carbonvD 

ethen vltehen vll sulfide 

Beginning on page 270, line 12 and ending on page 271, line 7: 
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[ Example 310 

(2-MethoxYphenylV[2J-dicM 

sulfide] 
Example 310 

f2-MethoxvphenvlVr23-dichlo^ 

sulfide 

Example 31 OA 
2,3-Dichloro-4-trifluoromethanesulfonvloxy-benzaldehvde 
2,3-Dichloro-4-hydroxy-benzaldehyde (9.10 g[], J. Med. Chem. 19 (4), 534, 
1994) was dissolved in 45 [ml.] mL pyridine at room temperature. The solution was ' 
placed in an ice bath and immediately, 15.63 g[.] of trifluoromethanesulfonic anhydride 
was added slowly. [Note: If the pyridine solution is cooled to zero before addition of 
triflic anhydride the aldehyde crystallizes out and the mixture cannot be stirred.] After 
the addition [is complete] was completed the dark mixture was stirred for 1 hour at room 
temperature. It was then poured into a stirred mixture of ice water, 100 [ml.] mL of 
concentrated HC1 and ether. [Note: Not everything is soluble in this mixture] The ether 
layer was separated, dried over sodium sulfate, and the solvent removed. Warm heptane 
was added to this residue, and any insoluble material was filtered. The solution was 
concentrated to give 8.74 g[.] (57% yield) of product as an orange oil which solidified in 
the refrigerator. 
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Beginning on page 271, line 1 1 and ending on page 271, line 17: 

2,3-Dichloro-4-trifluoromethanesufonyloxy-benzaldehyde (2.50 g[.]) was 
dissolved in 6 [ml.] mL [acetonitile] acetonitrile . 2-Methoxybenzenethiol (2.55 g[.] of 
70% pure material, 50% excess) was added. With cooling 2.50 g[.] 
diisopropylethylamine was added slowly. The solution was removed from the ice bath, 
whereon a solid formed. The solution was warmed in a 50C waterbath for 5 minutes. 
More acetonitrile (5 [ml.] mL) was added and the mixture was cooled in ice, and then 
filtered to get 2.047 g[.] of product, m.p. 137-139C. 

Beginning on page 271, line 21 and ending on page 272, line 4: 

A mixture of 2,3-dichloro-4-(2-methoxyphenylthio)-benzaldehyde (2.03 g[.]), 
1.44 g[.] malonic acid, 5 [ml.] mL pyridine, and 0.100 g piperidine was heated to 115 
degrees for 1.5 hours. The mixture was cooled, and ice and HQ were added. The 
resulting solid was filtered, washed with water and dissolved in tetrahydrofuran. This 
solution was dried over sodium sulfate, the solvent removed and ether added to give 
1.733 g of product, m.p. 187-188C. 

Beginning on page 272, line 6 and ending on page 272, line 18: 

[ Example 31 0D 
(2-Methox\^henyl)-[2J-dichloro-^^ 

sulfide ] 
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Example 310D 

(2-Methox\phenviyr23-di^ 

sulfide 

The title compound was prepared according to the procedure of Example 1, 
substituting the cinnamic acid of [Example 3 10C, giving] Example 3 IPC for Example 

IB, giving a white solid, m.p. 161-162C. 'H-NMR (CDC1 3 300 MHz) 8 3.83 (s, 3H), 
6.55 (d, J=9Hz, 1H), 6.70 (broad d, J=15 Hz, 1H), 6.99-7.05 (m, 2H), 7.26 (d, J=9 Hz, 
1H), 7.43-7.50 (m, 2H), 8.07 (broad d, J=15 Hz, 1H) Anal. Calcd. for C2oH 19 Cl2N0 3 S: 
C, 56.61; H, 4.51; N, 3.30. Found: C, 56.75; H, 4.57; N, 2.61. 

[ Example 311 

(2-Methoxvphenvl > )-[2,3-dimethvl-4(jE , -[(morpholin-l-vncarbonvl1ethenvl)phenvl1 

sulfide ] 
Example 311 

f2-MethoxvphenvlVr23-dimethvl-4-r£ , -r(morpholin-l-vDcarbonvl1ethenvDphenvll 

sulfide 

Beginning on page 276, line 1 1 and ending on page 276, line 13: 

[ Example 319 

(2-Methox\T3henvlH23-dichto^^ 

phenyl] sulfide ] 
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Example 319 

f2-MethoxvphenvlVr23^ 

phenvll sulfide 

Beginning on page 277, line 10 and ending on page 277, line 1 1 : 

[ Example 321 

(2-Methoxvphenyl)-[3-chloro-4^ 

Example 321 

(2-MethoxvphenvlVr3-ch^ 

Beginning on page 279, line 6 and ending on page 279, line 8: 

[ Example 325 

(Benzodioxan-6-vl)r23-dichloro-4-(E-((3-(pvrrolidin-2-on-l-ynprop-l- 
ylamino)carbonyQ ethenvDphenyll sulfide ] 
Example 325 

(Benzodioxan-6- vD \23 -dichloro-4-fE-f ( 3 -( 2-oxop vrrolidin- 1 - vPprop- 1 - 
vlaminokarbonvD ethenvDphenvll sulfide 

Beginning on page 282, line 15 and ending on page 282, line 17: 

[ Example 331 

(2-Isopropylphenyl)r23-dichloro-4-( E-((3-( 1 -pyrrolidin-2-onyDpropylamino) 
carbonyDethenyl) phenyl] sulfide ] 
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Example 331 

( 2-Isopropvlphen vn [2.3-dichloro-4-r £-(Y3-(2-oxopvrrolidin- 1 -vDpropvlamino) 

carbonvDethenvO phenvll sulfide 

Beginning on page 288, line 15 and ending on page 289, line 3: 

To a solution of 5-iodoindole (75 g, 0.3 1 mol) in dry THF (750mL), at -78°C was 
added sodium hydride (60% in mineral oil, 14.85 g, 0.37 mol) in one portion. The 
suspension was stirred at -78°C for 1 hour after which iodomethane (28.8 mL, 0.46 mol) 
was added. The reaction mixture was stirred overnight with a slow elevation [on] of 
temperature to room temperature (no more dry ice was added). Ether (600mL) and 
hexane (1.2L) were added and the mixture was washed with brine (1 .6L) and water 
(1.5L), dried over lN^SCU and filtered. The solution was concentrated and the residual 
brown solid was recrystallized from hexane to give the title compound (66 g). The 
impure fraction from the mother liquor was flash chromatographed (8% EtOAc in 
hexane) to give an additional quantity of desired product (12.5 g, combined yield of 

99%). MS (DCI/NH3) m/e 258 (M+H)+ 

Beginning on page 289, line 8 and ending on page 289, line 10: 

Potassium hydride (35% in mineral oil, 12.03 g, 0.105 mol) was charged to a 250 
mL [RBF] round-bottom flask and was washed with dry THF (2x50mL). The resultant 

KH powder was then suspended in dry THF (75 mL), and cooled to 5 °C. 
Triisopropylsilylthiol (20.0 g, 0.105 mol) was slowly added via syringe over a period of 
15 minutes. Vigorous escape of hydrogen gas was observed with addition of the thiol. 
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The suspension was stirred at S^C 'for 1 [our] hour and became homogenous. After 
another hour stirring at room temperature, this solution was cannulated to a THF solution 
(lOOmL) containing Example 340A (24.5 g, 95.5 mmol) and 

tetrakis(triphenylphosphine)palladium(0) (2.2 g, 1.91 mmol). The yellow suspension was 
stirred at 70°C for 1 hour." After [cooled] cooling , ether and hexane were added, and the 

mixture was washed with brine, dried (Na 2 SC>4) and concentrated. The residual oil was 
purified by flash chromatography (silica gel, 3% EtOAc in hexane) to give the title 

compound (26.7 g, 88%). MS (DCI/NH3) m/e 320 (M+H)+. 

Beginning on page 290, line 14 and ending on page 291, line 5: 

A 1 L [RBF] round-bottom flask was charged with Example 340C (48.4 g, 0.2 
mol), Pd 2 (dba) 3 (4.6 g, 5 mmol), (Tol) 3 P (4.66 g, 15.2 mmol), and purged with nitrogen. 
Dry DMF (300 mL), methyl acrylate (51.66 g, 0.6 mol) and triethylamine (84 mL, 0.6 
mol) were then added. The reaction mixture was purged with nitrogen and stirred at 
100°C (oil bath) for 16 hours. After [cooled] cooling to room temperature, [a lot of] 
white crystalline material formed. Ethyl acetate (500 mL) and brine (not saturated, 800 
mL) were added, and stirred. The white crystalline material dissolved. A little insoluble 
black solid (Pd) was filtered off. To the solution was then added, with stirring, saturated 
NaCl solution (2 L) and hexane (500 mL). The mixture was stirred for 1 hour. The 
formed yellowish solid was collected by filtration, washed with water (400 mL), 
acetonitrile (50 mL) and 1:1 ethyl acetate/hexane (500 mL), and dried to give pure 

desired compound (44.99g, 91%). MS (DCI/NH3) m/e 247 (M+H)+. 
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Beginning on page 293, line 12 and ending on page 294, line 5: 

[ Example 340 

n-Methylindol-5-vl)r2,3-dichloro-4-(£ , -((4-carboxvpiperidin-l- 
vOcarbonvDethenyDphenyl] sulfide, sodium salt ] 
Example 340H 

(l-Methvlindol-5-vnr2.3-dichloro-4-( j?-ff4-carboxvpiperidin-l- 
vPcarbonvDethenvDphenvl] sulfide, sodium salt 

To a suspension of Example 340G (1 1.8 g, 23.6 mmol) in THF (150 mL) was 
added a solution of lithium hydroxide monohydrate (1.98 g, 47.2 mmol) in H 2 0 (30 mL). 
The mixture was stirred at room temperature overnight. Water (120 mL) was added and 
the formed transparent solution was stirred for another hour before 10% HC1 (30 mL) 
was added. The mixture was concentrated under reduced pressure to about 120 mL. The 
formed solid material was collected by filtration, washed with water, acetonitrile, and 
dried to give a white solid (1 1 .0 g). 

10.50 grams of the solid was suspended in methanol (60 mL), and was treated 
with a solution NaOH (0.859g) in methanol (20 mL). After all of the solid material went 
into solution, the solvent was removed under reduced pressure. The residual yellow oil 
was triturated with ether, and dried to give the title compound as a yellow powder (1 1.33 
g,95%). 

Beginning on page 294, line 8 and ending on page 295, line 22: 
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[ Example 341 

(2-Ethox\^henviy[23-dichto phenyll 

sulfide ] 
Example 341 

f2-EthoxvDhenvlH23-dichloro-4-(2Mf4-car^^ 

phenvll sulfide 

The title compound was prepared according to the procedures of Example 310, 
substituting [2-ethoxybenzenethiol] 2-methoxvbenzenethiol prepared according to the 

procedures of Example 97A. ^-NMR (CD 3 OD, 300 MHz) Potassium salt 5 1.20 (t, 
J=7Hz, 3H), 1.55-1.72 (m, 2H), 1.88-1.98 (m, 2H), 2.32 (m, 1H), 2.88 (t, J=12Hz, 1H), 
3.20 (t, J=12 Hz, 1H), 4.05 (q, J=7Hz, 2H), 4.14 (d, J=12 Hz, 1H), 4.48, (d, J= 12 Hz, 
1H), 6.64 9d, J=9Hz, 1H), 7.00-7.15 (m, 3H), 7.44-7.50 (m, 2H), 7.56 (d, J=9Hz, 1H), 
7.90 (d, J=15 Hz, 1H) Anal. Calcd. for C23H22KCI2NO4S 0.5 H 2 0: C, 52.37, H, 4.39, N, 
2.66. Found: C, 52,23; H, 4.56; N, 2.49. 

[ Example 342 

(2-Ethoxvphenvl)-[2,3-dichloro-4(£-r(morpholin- 1 -yl)carbonvl]ethenvl)phenvl1 sulfide ] 

Example 342 

(2-EthoxvphmvlV[23-dichloro sulfide 

The title compound was prepared according to the procedures of Example 310, 
[substituting 2-ethoxybenzenethiol] substituting 2-methoxvbenzenethiol with 2- 
ethoxvbenzenethiol p repared according to the procedures of Example 97A. 'H-NMR 
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(CDC1 3 300 MHz) 5 1.25 (t, J=7Hz, 3H), 3.55-3.80 (m, 8H), 4.05 (q, J=7Hz, 2H), 6.63 
(d, J=9Hz, 1H), 6.71 (d, J=15 Hz, 1H), 6.95-7.03 (m, 2H), 7.26 (d, J=9Hz, 1H), 7.39-7.50 
(m, 2H), 7.99 (d, J=15 Hz, 1H) Anal. Calcd. for C 2 iH 21 Cl2N0 3 S: C, 57.54; H, 4.82; N, 
3.20. Found: C, 57.55; H, 4.77; N, 3.14. 

[ Example 343 

(2-Ethoxvphenyl)-[23-dicM^ phenyl] 

sulfide ] 
Example 343 

(2-Ethox\9henvlVJ"23-dichto^ 

phenvll sulfide 

The title compound was prepared according to the procedures of Example 310, 
substituting 2-methoxybenzenethiol with 2-ethoxybenzenethiol prepared according to the 
procedures of Example 97A. ! H-NMR (CD 3 OD 300MHz) 5 1.20 (t, J=7Hz, 3H), broad 
peaks totaling 9 protons at 1.4-1.95, 2.0-2.14, 2.22-2.35, 2.75-3.134.10-4.34, 4.69-4.76, 
4.05 (q, J=7Hz, 2H), 6.64 (d, J=9Hz, 1H), 7.03 (t, J=8Hz, 1H), 7.10 (d, J=9Hz, 1H), 7.22 
(d, J=15 Hz, 1H), 7.45-7.50 (m, 2H), 7.62 (d, J=9Hz, 1H), 7.80 (d, J=15 Hz, 1H). The 
acid (303 mg, 0.63 mmol) was dissolved in 3 mL of methanol. A solution of KOH (0.60 
mmol) in 1 mL of methanol was added. The resultant solution was stirred for 5 [min] 
minutes and concentrated in vacuo. Ether (5 mL) was added, and the mixture was stirred 
for 1 [hr] hour . The resultant powder was collected by filtration and dried under vacuum 
at 60C to give 307 mg of a solid, water-soluble product. Anal'. Calcd. for 
C23H22KC12NO4S 0.5 H 2 0; C, 52.37; H, 4.39; N, 2.66 . Found: C, 52.20; H, 4.65, N, 
3.04. 
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Beginning on page 299, line 6 and ending on page 299, line 12: 

Chloroform (6.7g, 2.0 eq.) was added dropwise to a stirred mixture of Ca(OH)2 
(8.95g, 120 mmol.), K 2 C0 3 (13.5g, 98 mmol.)» 2-chloro-3-(trifluoromethyl)phenol (5.0g, 
22 mmol.), and H 2 0 (50 mL) at 60°-70° over 2 [h] hours . The reaction mixture was 
cooled, and acidified with cone. HC1. The product was extracted into EtOAc and dried 
over Na2SC>4. Solvent was evaporated, the crude product was separated and purified 
through a silica column, eluting with hexane and EtOAc (3:2) to give 580 mg (10%) of 
the title compound. 

Beginning on page 300, line 1 and ending on page 300, line 14: 

To the acyl chloride (37 mg, 0.1 mmol) prepared from the compound of Example 
35 IB, as a solution in CH2CI2 was added 1.2 eq. of ethyl isonipecotate and 1.2 eq. of 
Hunig's base. The mixture was stirred at room temperature for 20 [min.] minutes , -90% 
of the solvent was removed in vacuo, and the resultant solution was loaded on a silica 
column to elute with hexane and EtOAc (3:2) to give 51mg (98%) of the title compound. 
'H-NMR (CDC13, 300MHz) 6 1.25 (t, J=7.5Hz, 3H), 1.65-1.78 (m, 2H), 1.92-2.02 (br, 
2H), 2.51-2.60 (m, 1H), 2.93-3.24 (br, 2H), 3.82 (s, 3H), 3.88-3.96 (m,lH), 4.15 
(q,J=7.5Hz, 2H), 4.40-4.50 (br, 1H), 6.48 (d, J=15Hz, 1H), 6.72 (d, J=9Hz, 1H), 7.02 (d, 
J=7.5Hz, 2H), 7.12 (d, J=9Hz, 1H), 7.49 (t, J=9Hz, 2H), 7.86 (qq, J=4.5Hz, 1H). MS 
(DCI/NH3) m/e 528 (M+H) + . 

Beginning on page 300, line 12 and ending on page 300, line 14: 



J:\Biogen-ICOS\13773-7\Response and Amendments.doc 



322 



09/541,795 1 3773-7/225. P2 

[ Example 352 

(2-Methoxvphenvl)["2-chloro-3-trifluoromethyl-4-( £-((4-carboethoxypiperidin- 1 - 
yQcarbonyDethenyl) phenyl] sulfide ] 
Example 352 

r2-Methoxvphenvl > >[2-chloro-3-trifluoromethvl-4-( £-f f4-carboxypiperidin- 1 - 
vOcarbonyDethenvD phenvll sulfide 

Beginning on page 302, line 1 and ending on page 302, line 1 1 : 

[ Example 355 

(2-MethoxyphenyD |"23-dichloro-4-( ^-^-(spiro-hydantoin-S-vn-piperidin-l- 
yl)carbonyl)ethenyQphenyl] sulfide ] 
Example 355 

(2-Methoxvphenvr) |"2.3-dichloro-4-( E-( f4-(spirohvdantoin-5-yD-piperidin-l- 
yDcarbonyDethenvDphenyll sulfide 
The title compound was prepared from Example 3 10C, using the procedures 
described in Example 340 and substituting methyl isonipecotate with [piperadine-4-spiro- 
5'-hydantoin] piperidine-4-spiro-5 '-hydantoin , which was prepared according to a 

literature method (Wysong, C, et al, J. Org. Chem. 1996, 7650). l R NMR (300 MHz, 
DMSO-d6) 5 1.65 (m, 2H), 1.75 (m, 2H), 3.05 (m, 1H), 3.50 (m, 1H), 4,12 (m, 1H), 4.20 

(m, 1H), 6.56 (d, J=6.5Hz, 1H), 7.10 (t, J=8.0Hz, 1H), 7.22 (d, J=8.0 Hz, 1H), 7.28 (d, 
J=15.6 Hz, 1H), 7.49 (dd, J=8.0, 1.7Hz, 1H), 7.56 (t, J=8.2Hz, 1H), 7.76 (d, J=15.6Hz, 
1H), 7.84(d, J=8.6Hz, 1H), 8.58 (s, 1H), 10.73(s, 1H). MS (EST) m/z 504 (M-H)-. 
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Beginning on page 304, line 8 and ending on page 304, line 18: 

[ Example 359 

(Ben2odioxan-6vl)[23-bisftrifluoromethvlV4-(E-(f4-carboxypiperidin-l- 
vl)carbonvl)ethenvl)phenvl"[sulfide ] 
Example 359 

rBenzodioxan-6-vnr2.3-bisrtrifluoromethvlV4-rE-r(4-carboxvDiperidin-l- 
vPcarbonvl)ethenvl)phenvl]sulfide 
Example 35 9 A 

1 -Methvl-23-bis(trifluoromethyl)-7-oxabicvclo('2.2. 1 *|hepta-2,5-diene 
Hexafluoro-2-butyne (21 .0 g, 0.13 mol) was transferred into a reaction bottle and 
[added] treated with 2-methylfuran (12.86 g, 0.157 mol). This resulting mixture bottle 
was sealed and heated for 15 [hr.] hours at 120 °C. After cooling, the excess 2- 
methylfuran was rotoevaporated in vacuo at [rt.] room temperature, to give the crude title 
product (29 g, 92%), which was used directly. 

Beginning on page 305, line 1 and ending on page 305, line 5: 

A mixture of Example 359A (12.0 g, 0.05 mol) and boron [trfluoride-diethyl 
ether] trifluoride-diethyl ether complex (150 [ml] mL) was stirred at room [temp] 
temperature overnight, then neutralized carefully with 20% aqueous potassium carbonate, 
then the mixture was extracted with ether. The ether layer was dried over MgSCU and 
evaporated under reduced pressure to afford 10.4g (85%) of the title compound. 
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Beginning on page 305, line 9 and ending on page 306, line 21: 

The phenol compound of Example 359B (10 g, 0.04 mol) was treated with 4- 
bromobenzenesulfonyl chloride (1 1.0 g, 0.043 mol) and Hunig's base (5.56 g, 0.043 mol) 
in CH2CI2 (150 [ml] mL ), The solution was washed with water, brine and dried over 
MgS04. After evaporating the solvent, N-bromosuccinimide (7.3 g, 0.04 mol) and 
benzoyl peroxide (200 mg) were added and the mixture was suspended in CCI4 (100 [ml] 
mL). The resulting mixture was refluxed for 13 [hr.] hours. When the reaction was 
cooled, the white solid was filtered and washed with CCI4 to afford the crude title 
compound. This crude product was used for the next step without further purification. 

[ Example 359D 
4-Hvdroxv-2,3-bisftrfluoromethyl)benzaldehvde ] 

Example 359D 
4-Hvdroxv-2.3-bisftrifluoromethvl > >benzaldehvde 
The crude product of Example 359C was dissolved in 60 [ml] mL of DMSO and 
20 [ml] mL of CH 2 C1 2 , and 12 g of trimethylamine N-oxide added. The resulting 
mixture was stirred at rt for 2.5 [hr.] hours. The reaction mixture was poured into an ice 
cold 50% saturated aqueous NaCl solution (200 [ml] mL) and extracted with ether 
(3X100 [ml] mL). The combined organic layer was washed with brine and dried over 
Na2SC>4. After evaporation of solvent, the product was purified by column 
chromatography, eluted with hexanerEtOAc (3:2) to provide 3.0 g of the title compound, 
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plus 4.0 g of recovered [4-[4-bromobenzenesulfonyloxy-2,3-bis(trfluoromethyl)]toluene] 
4-[4-bromobenzenesulfonvloxv-2,3-bis(trifluoromethvl)1toluene . 

[ Example 359E 

(Benzodioxan-6-y0-r2,3-bis(trfluo^ 

Example 359E 
n3enzodioxan-6-vlVr23-bisftrifluora^ 
The title compound was prepared according to the procedures described in 
Example 330, substituting the compound of Example 359D for 4-hydrox-2,3- 
dichlorobenzaldehyde. 

[ Example 359F 

(Benzodioxan-6vl)[2J-bis(trfluoromethyl)-4-(E-((4-carboxvpiperidin-l- 
vl)carbonvl)ethenYl)phenvl]sulfide ] 
Example 359F 

(Benzodioxan-6-vlX23-bisrtrifluoromethvlV4-(E-(r4-carboxvpiperidin-l- 
vOcarbonv l )ethenvDphenvl1sulfide 

The title compound was prepared from Example 359E by the procedures 
described in Example [330] 10, giving a white solid. ] H NMR (CD 3 OD, 300MHz) 8 
1.65(br s, 2H),1. 93-2.04 (m, 2H), 2.57-2.65 (m, 1H), 2.95-3.05 (m, 1H), 3.25 (m, 1H), 
4.12 (m, 1H), 4.28 (m, 4H), 4.41 (m, 1H), 6.92-7.03 (m, 4H), 7.25 (d, J=9Hz, 1H), 7.72 
(d, J=9Hz, 1H), 7.72-7.81 (m, 1H). MS (ESI) m/e 562 (M+H) + . Anal calcd for 
C 25 H2iN0 5 F 6 S: C, 53.48; H, 3.77; N, 2.49. Found: C, 53.42; H, 3.69; N, 2.25. 
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Beginning on page 307, line 10 and ending on page 307, line 13: 

The title compound was prepared by the procedure described in Example 363 
using glycine methyl ester as the coupling substrate. HPLC (Supelco C-18 column, 
water:acetonitrile 50:90- 90:50, 9 minute elution, flow rate 1.5 mL/min, rt = 6.11 [min.] 
minutes MS (APCI) m/e 537 (M+H) + ; ! H NMR (300 MHz, DMSO-d 6 ) 8 1.46(m, 3H), 
1.78(br d, 2H), 2.79(m, 1H), 3.15(m, 1H), 3.62(s, 3H), 3.80(s, 3H), 3.83(d, 2H) 5 4.20(m, 
1H), 4.40(m, 1H), 6.58(d 5 1H), 7.09(t, 1H), 7.22(d, 1H), 7.25(dd, 1H), 7.48(d, 1H), 
7.56(t, 1H), 7.72(d, 1H), 7.81(d, 1H), 8.28(t, 1H). Anal calcd for C 2 5H26C1 2 N20 5 S 1.3 
H 2 0: C, 53.54; H, 5.14; N, 4.99. Found: C, 53.49; H, 4.88; N, 4.75. 

Beginning on page 308, line 5 and ending on page 308, line 10: 

The title compound was hydrolyzed as described in Example 340H. HPLC 
(Supelco C-18 column, water: acetonitrile 90:0- 0:90, 30 minute elution, flow rate 0.8 
mL/min) rt 26.14 [min.] minutes. ! H NMR (300 MHz, DMSO-d 6 ) 5 1.46 (m, 2H), 1.75 
(m, 2H), 2.73 (m, 1H), 3.12 (m, 1H), 3.70 (m, 2H), 3.79 (s, 3H), 4.02 (m, 1H), 4.20 (m, 
1H), 4.41 (m, 1H), 6.65 (d, 1H), 7.09 (dt, 1H), 7.22 (d, 1H), 7.25 (dd, 1H), 7.48 (dd, 1H), 
7.58 (m, 1H), 7.72 (d, 1H), 7.82 (d, 1H), 8.11 (m, 1H). MS (APCI) m/e 523 (M+H) + . 

Beginning on page 314, line 3 and ending on page 314, line 5: 

> 

[ Example 369 

( 1 -Methylindol-5-vl) [2,3-dichloro-4-(£'-(4-tetrohvdrofuro ylpiperazin- 1 - 
vDcarbonvDethenvDphenvll sulfide ] 
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Example 369 

fl-Methvlindol-5-vr> r2.3-dichloro-4-f£ > -(4-tetrahvdrofiirovlpiperazin-l- 
vDcarbonvDethenyDphenvl] sulfide 

Beginning on page 314, line 15 and ending on page 314, line 17: 

[ Example 370 

( Benzodioxan-6- vl) [2-(benzodioxan-6-thioxy)-4-( E-( ( 4- 
morpholinolcarbonyDethenvDphenvll sulfide ] 
Example 370 

f Benzodioxan-6-vD [2-fbenzodioxan-6-sulfanvlV4-(jg-r ( 4- 
moreholinolcarbonvDethenvDphenvll sulfide 



Beginning on page 317, line 1 and ending on page 317, line 13: 

To a solution of Example 364A ([lOOmg] 100 mg , 0.24 mmol) and 2-fiirfural 
([30mg] 30mg, 0.24 mmol) in dichloroethane (2 mL) was added NaBH(OAc) 3 (142 mg, 
0.67 mmol) under nitrogen atmosphere. The mixture was stirred for 16 hours at room 
temperature. Dichloromethane (20 mL) was added and the mixture was washed with 5% 
NaHC03, then with brine, and the organic phase was separated and concentrated. The 
residual solid was chromatographed by flash chromatography (5% MeOH/CH 2 CL 2 ) and 
desired fractions were combined, concentrated and dried to afford the title compound as 
an off-white solid (84 mg, 69%). HPLC (Supelco C-18 column, water: acetonitrile 100:0- 
0:100, 15 minute elution, flow rate 1.5 mL/min) rt 1 1.90 [min.] minutes. *H NMR (300 
MHz, DMSO-d 6 ) 5 2.39 (m, 4H), 3.52 (s, 2H), 3.55 (m, 2H), 3.63 (m, 2H), 3.79 (s, 3H), 
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6.29 (d, 1H), 6.40 (m, 1H), 6.57 (d, 1H), 7.08 (dt, 1H), 7.21 (d, 1H), 7.23 (dd, 1H), 7.48 
(dd, 1H), 7.57 (m, 2H), 7.72 (d, 1H), 7.80 (d, 1H). MS (ESI) m/c 503 (M+H) + . 



Beginning on page 323, line 3 and ending on page 323, line 11: 

Example 3 77 A (382 mg, 1 mmol) was coupled with (d,l)-ethyl 
[pipicolinate] pipecolinate according to the procedure of Example 340G. The derived 
ethyl ester was hydro lyzed using the method of Example 340H to give 280 mg of the title 
compound as a light yellow foam (84%). Analytical HPLC: 4.6X250 mm CI 8 column, 
0.8 mL/min, 254 nm, CH 3 CN:H20 with 0.1% TFA, 0:100 (0 [min] minutes ), ramp to 

90:10 (0-10 [min] minutes) , 90:10 (10-18 [min] minutes ), ramp to 0:100 (18-20 [min] 
minutes ), rt 11.29 [min] minutes (98.2 area%). l H NMR (300 MHz, d6-DMSO) 5 8.07 
(t, 1H), 7.65 (dq, 1H), 7.38 (m, 3H), 7.03 (m, 3H), 5.15 (m, 1H), 4.4 (m, 1H), 4.29 (m, 
4H), 4.1 (m, 1H), 3.2 (m, 1H), 2.2 (m, 1H), 1.68 (m, 2H), 1.3 (m, 2H). MS (APCI-NH3) 

m/e 494 (M+H)+ 5 1 1 (M+NH 4 )+. 

Beginning on page 323, line 14 and ending on page 324, line 4: 

[ Example 378 

( 1 -Methvlindol-5-vl) r2,3-dichloro-4-( E-((( 1 S,4S)-5-tert-butyloxvcarbonvl-2,5- 
diazabvc yclo(2,2, 1 )heptan-2- vl)carbonvl)ethenvl)phenyl] sulfide ] 

Example 378 

fl-Methvlindol-5-vl) f23-dichloro-4-r ^-r(nS.4S)-5-tert-butvloxvcarbonvl-2.5- 
diazabicvclof2.2. l)heptan-2-vl)carbonvl)ethenvl)phenvl1 sulfide 
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The title compound was prepared by the procedures described in Example 340 
substituting methyl isonipecotate with t-butyl [(lS ? 4S)-(-)2,5-diazabicyclo(2,2,l)heptane- 

2-carboxvlatel (lS,4S)-(-)2,5-diazabicvclo(2.2.nheptane-2-carboxvlate . *H NMR (300 
MHz, DMSO-d6) 5 1.40 (s, 9H), 1.82 (m, 2H), 3.17 (m, 1H), 3.30 (m, 2H), 3.58 (m, 1H), 
3.82 (s, 3H), 4.05 (m, 1H), 4.40 (m, 1H), 4.75 (br s, 1H), 4.92 (br s, 1H), 6.42 (dd, 1H), 
6.58 (d, 1H), 6.75 (d, 1H), 7.05 (d 5 1H), 7.35 (d, 1H), 7.50 (d, 1H), 7.65 (d, 1H), 7.68 (d, 

1H), 7.78 (t, 1H), 7.77 (s, 1H). MS (ESf ) m/z 558 (M+H)+. Anal calcd for 
C28H29N3CI2SO3: C, 60.21; H, 5.23; N, 7.52. Found: C, 60.23; H, 5.36; N, 7.41. 

Beginning on page 324, line 7 and ending on page 324, line 9: 

[ Example 379 

(l-Methvlindol-5-vn f 2,3-dichloro-4-( £/Z-((lS,4S)-2,5-diazabvcvclo(2,2,nheptan-2- 
ylcarbonvl)ethenvn-23-dichlorophenyl1 sulfide ] 
Example 379 

ri-Methvlindol-5-vn f 2.3-dichloro-4-( g/Z-mS^S^^.S-diazabicvc^^.nheptan^- 
vlcarbonvl)ethenvlV2.3-dichlorophenvll sulfide 

Beginning on page 325, line 2 and ending on page 325, line 1 1 : 

[ Example 380 

(l-Methvlindol-S-vl) ["2,3-dichloro-4-(£ , -(4-hvdroxv-3-carboxypiperadin-l- 
YlcarbonvDethenyDphenyl] sulfide ] 
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Example 380 

n-Methvlindol-5-vP r2.3-dichloro-4-(£'-(4-hvdroxv-3-carboxvpiperidin-l- 
vlcarbonvDethenvDphenvll sulfide 

To a suspension of Example 340G (300 mg, 0.794 mmol) and [methyl 4-oxo-3- 
piperidine] methyl 4-oxo-3-piperidine carboxylate hydrochloride (307 mg, 1.59 mmol) in 

DMF (10 mL) was added EDC (305 mg, 1.59 mmol), HOBt (215 mg, 1.59 mmol) and 
triethylamine (0.443 mL, 1.59 mmol), HOBt (215 mg, 1.59 mmol) and triethylamine 
(0.443 mL, 1.59 mmol). The suspension was stirred at room temperature overnight. 
Ethyl acetate (100 mL) was added and the mixture was washed with brine, water and was 
concentrated. The residual oil was separated by flash chromatography (60% EtOAc in 
hexane) to give a white solid (220 mg). 

Beginning on page 328, line 1 1 and ending on page 328, line 20: 

To a solution of the resultant compound from Example 340E (12.0 g, 3 1 .7 
mmol) in N-methylpyrrolidinone (63 mL) at 0 °C (under dry N 2 ) was added 3- 
bromothiophenol (4.0 mL, 7.3 g, 38.8 mmol) and a solution of lithium tert-butoxide (3.1 
g, 38.8 mmol), and the resulting solution was stirred for 3 [h] hours at 0 °C. The reaction 
was diluted with 500 mL EtOAc and extracted sequentially with 100 mL water, 3 x 60 
mL of 1 N aq. NaOH, then 2 x 100 mL brine. The organic phase was dried over Na 2 S04, 
filtered, and concentrated in vacuo to produce the crude title compound (9.2 g). ] H NMR 
(DMSO-d 6 , 300 MHz) 5 3.75 (s, 3H), 6.67 (d, J=15 Hz, 1H), 6.83 (d, J=9 Hz, 1H), 7.46- 
7.59 (m, 2H), 7.72-7.76 (m, 2H), 7.80 (t, J=2.5 Hz, 1H), 7.85 (d, J=9 Hz, 1H), 7.88 (d, 
J=15 Hz, 1H); MS (APCI) m/e 419 (M+H) + . 
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Beginning on page 330, line 5 and ending on page 330, line 19: 

The procedure of D. W.; Wolfe, J. P.; Buchwald, S. L. J. Am. Chem. Soc. 1998, 
720, 9722-9723, was adapted. To a stirred solution of Example 384D (180 mg, 0.331 
mmol) in ethylene glycol dimethyl ether (1 mL) containing l-(N,N-dimethylamino)-r- 
(dicyclohexylphophino)biphenyl (7 mg, 5 mol%), Pd2(dba) 3 (8 mg, 2.5 mol%), and 
morpholine (0.058 [ml] mL, 0.663 mmol) was added powdered K3PO4 (141 mg, 0.663 
mmol). The reaction mixture was bubbled with N2 for 5 [min] minutes and heated at 90 
°C in sealed tube for 18 [h] hours . Then the solvent was removed under reduced pressure 
and residue was diluted with methylene chloride (1 mL). The title compound (90 mg, 
50%) was isolated by flash chromatography on silica gel eluting with 20% acetone- 
hexane. *H NMR (DMSO-d 6 , 300 MHz) 5 1.18 (t, J=7.5 Hz, 3H), 1.35-1.55 (m, 2H), 
1.79-1.91 (m, 2H), 2.58-2.69 (m, 1H), 2.70-2.94 (m, 2H), 3.16 (t, J=4.5 Hz, 2H), 3.15 (t, 
J=5 Hz, 4H), 3.73 (t, J=4.5 Hz, 4H), 3.78 (t, J=5 Hz, 2H), 4.08 (q, J=7.5 Hz, 2H), 4.1 1- 
4.36 (m, 2H), 6.70 (d, J=8.25 Hz, 1H), 6.97 (m, 1H), 7.10-7.27 (m, 2H),7.24 (d, J=15 Hz, 
1H), 7.39 (m, 1H), 7.73 (d, J=15 Hz, 1H), 7.86 (d, J=8.25 Hz, 1H); MS (ESI) m/e 549, 
551 (M+H) + . 

Beginning on page 332, line 3 and ending on page 332, line 8: 

4-Cyano-4-phenylpiperidine hydrochloride ([2.0g] 2.0 g , [O.llmol] 0.11 moD 
was dissolved in 8 mL of cone. H2SO4 and 4mL of H2O, then the solution was heated at 
reflux for 4 [h] hours . The solution was cooled and then NaOH was added to precipitate 
a white solid. The solid was collected, then dissolved in methanol, and the solution was 
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filtered and concentrated to obtain a white solid. This dried solid was used [for] without 
purification for Example 385B. 

Beginning on page 333, line 3 and ending on page 333, line 1 1 : 

The methyl ester of the title compound was prepared by the procedures described 
in Example 356, employing the compound of Example 359D as starting material, to give 
an oil. The resultant methyl ester was hydrolyzed with aq. NaOH in methanol at 60 °C 
for 4 [h] hours to give a white solid. *H NMR (CD 3 OD, 300 MHz) 5 1.88 (br t, J=13.5 
Hz, 2H), 2.59(br d, J=13.5 Hz, 2H), 3.13(br t, J=13.5 Hz, 1H), 3.75 (s, 3H), 3.44 (br t, 
J-13.5 Hz, 1H), 4.12 (br d, J=13.5Hz, 1H), 4.42(br d, J=13.5 Hz, 1H), 6.35 (d, J=15 Hz, 
1H), 7.0-7.46 (m, 7H), 7.43-7.55 (m, 3H), 7.62-7.85 (m, 2H); MS(ESI) m/z 610(M+H) + . 
Anal calcd for C 3 oH25F 6 N04S H 2 0: C, 57.49; H, 4.13; N, 2.20. Found: C, 57.12; H, 
3.93; N, 1.77. 

Beginning on page 333, line 17 and ending on page 334, linelO: 

To a suspension of Example 319 (300 mg, 0.64 mmol) in CH2CI2 (10 mL) was 
added oxalyl chloride (67 jiL) and 2 drops of DMF. The yellow suspension was stirred 
at room temperature for 2 [h] hours to give an orange solution which was then 
concentrated under reduced pressure, and dried under vacuum. An aliquot of the 
resulting acid chloride solution (2 mL) was added to a solution containing o- 
trimethylsilyloxyamine (101 mg, 0.96 mmol), Hunig's base (122 |iL, 0.7 mmol) and 
DMAP (2 mg) in CH2CI2 (3 mL). After the solution was stirred at room temperature for 
1 [h] hour , TBAF (1.0 M solution in THF, 1.5 mL) was then added. The brown solution 
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was stirred at room temperature for another [h] hour , then it was purified by HPLC 
(Zorbax, C-18) to give the title compound as a white solid (71 mg). *H NMR (300 MHz, 
DMSO-d6) 5 1.50 (m, 2H), 1.70 (m, 2H), 2.28 (m, 1H), 2.70 (m, 1H), 3.09 (m, 1H), 3.79 
(s, 3H), 4.23 (m, 1H), 4.45 (m, 1H), 6.55 (d, J = 8.8 Hz, 1H), 7.08 (t, J = 7.4 Hz, 1H), 
7.25 (m, 2H), 7.48 (d, J = 7.2 Hz, 1H), 7.54 (t, J = 8.2 Hz, 1H), 7.73 (d, J = 15.3 Hz, 1H), 

7.82 (d, J = 8.8 Hz, 1H), 8.55 (br s, 1H), 10.46 (s, 1H). MS (ESf) m/z 481 (M+H)+. 

Beginning on page 334, line 16 and ending on page 335, line 4: 

The title compound was prepared by the procedures described in Example 1C 
substituting Example IB with (2-methoxy) [2,3-dichloro-4-(£:-(2-carboxyethenyl)phenyl] 
sulfide and substituting 6-amino-l-hexanol with N-phenylglycine ethyl ester [following] 

followed by hydrolysis. *H NMR (300 MHz, DMSO-d6) 5 3.76 (s, 3H), 4.40 (s, 2H), 
6.35 (d, J = 15.5 Hz, 1H), 6.46 (d, J = 8.4 Hz, 1H), 7.05 (t, J = 7.3 Hz, 1H), 7.22 (m, 2H), 
7.35 (t, J = 7.5 Hz, 3H), 7.44 (t, J = 7.2 Hz, 3H), 7.55 (t, J = 7.4 Hz, 1H), 7.76 (d, J = 15.4 

Hz, 1H); MS (ESf ) m/z 488,490 (M+H) + . Anal, calcd for C24H 19 NCl204S: C, 59.02; H, 
3.92; N, 2.87. Found: C, 58.71; H, 4.10; N, 2.58. 

Beginning on page 336, line 5 and ending on page 336, line 14: 

Allyl bromide (2.0 mL, 22.8 mmol) was added to a stirred solution of Example 
388A (6.71 g, 22.8 mmol), cesium carbonate (14.86 g, 45.6 mmol), and DMF (45 mL). 
After 21 [h] hours , the pale yellow solution was diluted with 1 N aqueous HC1 (100 mL) 
and extracted with Et 2 0 (2x75 mL). The ether extracts were combined, dried (MgS0 4 ), 
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filtered, and concentrated to a yellow solid (7.20 g, 94%). *H NMR (DMSO-de, 300 
MHz) 8 10.28 (s, 1H), 7.58 (dd, 7=8.4 Hz, .7=1.7 Hz, 1H), 7.52 (dd, 7=7.8 Hz, 7=1.7 Hz, 
1H), 7.23 (d, 7=8.1 Hz, 7=1.0 Hz, 1H), 7.08 (dt, 7=7.8 Hz, 7=1.4 Hz, 1H), 6.82 (d, 7=1.7 
Hz, 1H), 6.52 (d, 7=1.7 Hz, 1H), 5.97 (m, 1H), 5.33 (d, 7=17.3 Hz, 1H), 5.28 (d, 7=10.8 
Hz, 1H), 4.61 (m, 2H), 3.80 (s, 3H); MS (APCI) m/z 335 (M+H) + . 

Beginning on page 338, line 9 and ending on page 338, line 17: 

The methyl ester of the title compound was prepared by the procedure described 
in Example 363 using L-phenylalanine methyl ester as the coupling substrate. The 
methyl ester was then hydrolyzed as described in Example 340 to provide the title 
compound. HPLC (Supelco C-18 column, waterracetonitrile 100:0- 0:100, 20 minute 
elution, flow rate 1.5 mL/min, RT = 13.97 [min] minutes : [1H] ^H NMR (300 MHz, 
DMSO-d6) 8 1.45 (m, 2H), 1.56 (m, 1H), 1.68 (m, 1H), 2.41 (m, 1H), 2.71 (m, 1H), 2.83 
(m, 2H), 3.08 (m, 2H), 3.79 (s, 3H), 4.12 (m, 1H), 4.30 (m, 1H), 4.41 (m, 1H), 6.55 (d, 
1H), 7.09 (t, 1H), 7.22 (m, 6H), 7.48 (dd, 1H), 7.57 (m, 1H), 7.72 (d, 1H), 7.81 (d, 1H), 
8.11 (m, 1H), 12.64 (br s, 1H); MS (ESI) m/e 613 (M+H) + . 

Beginning on page 339, line 4 and ending on page 339, line 12: 

The methyl ester of the title compound was prepared by the procedure described 
in Example 363 using L-serine methyl ester as the coupling substrate. The methyl ester 
was then hydrolyzed as described in Example 340 to give the title compound. HPLC 
(Supelco C-18 column, watenacetonitrile 100:0- 0:100, 20 minute elution, flow rate 1.5 
mL/min, RT = 11.79 [min] minutes ; 'H NMR (300 MHz, DMSO-de) 5 1.48 (m, 2H), 
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1.72 (m, 2H), 2.55 (m, 2H), 2.71 (m, 1H), 3.10 (m, 1H), 3.62 (m, 2H), 3.79 (s, 3H), 4.22 
(m, 2H), 4.41 (m, 1H), 6.55 (d, 1H), 7.09 (t, 1H), 7.34 (m, 2H), 7.48 (m, 1H), 7.57 (m, 
1H), 7.71 (d, 1H), 7.81 (d, 1H), 7.96 (br d, 1H); MS (ESI) m/fe 553 (M+H) + . 

Beginning on page 340, line and ending on page , line 4-9: 

The title compound (1.2 g, 103%) was prepared from Example 384B (1.00 g, 2.48 
mmol), using the procedures described in Example 340G substituting methyl 
isonipecotate with [1,2,3,6-tetrahydropyridine] 1 ,23,6-tetrahvdropvridine . 

Beginning on page 340, line 15 and ending on page 341, line 2: 

The title compound (50 mg, 46% [0]) was prepared by the procedures 

described in Example 384D, substituting morpholine with ethyl nipecotate. *H NMR 
(300 MHz, DMSO-d6) 5 1.17 (t, J=6.8 Hz, 3H), 1.5-1.76 (m, 3H), 1.82-1.95 (m, 1H), 
2.06-2.19 (m, 2H), 2.56-2.67 (m, 1H), 2.84-2.96 (m, 1H), 3.06-3.13 (m, 1H), 3.43-3.52 
(m, 1H), 3.61-3.74 (m, 2H), 3.99-4.18 (m, 4H), 5.66-5.91 (m, 2H), 6.73 (d, J=9 Hz, 1H), 
6.92 (d, J=7.5 Hz, 1H), 7.06-7.12 (m, 2H), 7.31-7.39 (m, 2H), 7.75 (d, J=15 Hz, 1H), 
7.80-7.91 (m, 1H); MS (ESI) m/e 545, 547 (M+H) + . 

Beginning on page 341, line 5 and ending on page341, line 7: 

[ Example 391C 

r3-(3-carboxvlpiperidine)1 [2,3-dichloro-4-f£'-r(L2,3,6-tetrahvdropvridine)-l- 
vncarbonyllethenvDphenvll sulfide ] 
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Example 391 C 

□-G-carboxvlpiperidine)! r23-dichloro-4-r£-rn.2J,6-tetrahvdropvridinVl- 
yDcarbonvllethenynphenvll sulfide 

Beginning on page 342, line 2 and ending on page 342, line 5: 

[ Example 392 

(3 -(4-P yrrolidin- 1 - vDpiperidin- 1 -yHphenyl) T 2,3 -dichloro-4-f E-( ( ( 3 -(2-p yrrolidinon- 1 - 
vl)propvlamino)carbonyl)ethenvnphenvl1sulfide ] 
Example 392 

(3-( 4-Pvrrolidin- 1 -vDniperidin- 1 - yHphenvH r2.3-dichloro-4-(E-f ((3-( 2-oxopvrrolidin- 1 - 
vDpropvlaminolcarbonvDethenvDphenvllsulfide 

Beginning on page 342, line 7 and ending on page 342, line 9: 

[ Example 392A 
(3-bromophenyQ [23-dichloro-4-(E-(((3-(2-pyrrolidinon-l- 
yl)propylamino)carbonyl)ethenyDphenyl1sulfide ] 
Example 3 92 A 

(3-bromophenvn [2 .3-dichloro-4-fE-r ( G-r2-oxopvrrolidin- 1 - 
ynpropylaminolcarbonvnethenvDphenyllsulfide 

Beginning on page 342, line 16 and ending on page 343, line 2: 

[ Example 392B 
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(3 -(4-P vrrolidin- 1 -vDpiperidin- 1 - ypphenyl) f 2,3-dichloro-4-(E-( ( (3-(2-p vrrolidinon- 1 - 
vl)propvlamino)carbonyl)ethenvl)phenyl]sulfide ] 
Example 392B 

(3 -( 4-P vrrolidin- 1 - yDpiperidin- 1 - yDphenvD \2 3 -dichloro-4-rE-f ((3 4 2-oxop vrrolidin- 1 - 
ynDropvlaminotcarbonyDethenyDphenvllsulfide 

Beginning on page 344, line 13 and ending on page 344, line 18: 

The title compound (32 mg, 27%) was prepared from Example 393 A as 
described in Example 384D, substituting morpholine [withl,4-dioxa-8- 

azaspiror4,51decane1 with h4-dioxa-8-azaspiroK51decane . *H NMR (500 MHz, 
DMSO-d6) 5 1.68 (t, J=5 Hz, 4H), 3.52-3.60 (m, 7H), 3.66 (br s, 2H) 5 3.91 (s, 4H), 6.71 
(d, J=8.75 Hz, 1H), 6.91 (m, 1H), 7.11-7.13 (m, 2H), 7.22 (d, J=15 Hz, 1H), 7.35 (m, 
1H), 7.76 (d, J=15 Hz, 1H), 7.85 (d, J=8.75 Hz, 1H); MS (ESI) m/e 535, 537 (M+H) + . 

Beginning on page 346, line 5 and ending on page 346, line 20: 

A solution of Example [(2-bromophenyl)] 4-((2E)-3-(4-f(2- 
bromophenyl)sulfanvl1-23-dichlorophenyli-2 propenovl) morpholine (50 mg, 0. 1 1 
mmol), tris(benzylidineacetone)dipalladium[0] (5.1 mg, 0.0056 mmol), and tri-o- 
tolylphosphine (1 1 mg, 0.035 mmol) in 0.2 mL DMF was degassed with nitrogen gas for 
10 [min] minutes , then triethylamine (50 |aL, 36 mg, 0.36 mmol) and tert-butyl acrylate 
(50 nL, 44 mg, 0.34 mmol) were added to the solution, and the vessel was sealed under 
nitrogen and heated in a 100 °C oil bath for 17 [h] hours . The reaction was concentrated 
under hi-vacuum, and the residue was partially purified by preparative TLC eluting with 
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10% acetone-CH 2 Cl2 to provide 42 mg (0.080 mmol, 73%) of the title compound as a 
crude material. The compound was further purified by preparative HPLC (30-100% 
MeCN in 0.1% aqueous TFA, 40 [min] minute elution, C-18 reverse-phase Sorbax 10 
mm column, producing 26 mg (0.051 mmol, 47%) of the title compound as a glass. ] H 
NMR (300 MHz, CDC1 3 ) 5 1.47 (s, 9H), 2.3-2.7 (v br s, 5H), 3.54-3.90 (2 br m, 8H), 6.32 
(d, J=16 Hz, 1H), 6.46 (d, J=8 Hz, 1H), 6.69 (br d, J=15 Hz, 1H), 7.24 (br d, partially 
overlapped with CHC1 3 , approx. 1H), 7.40-7.54 (m, 2H), 7.59 (dd, J=2,8 Hz, 1H), 7.75 
(dd, J=2,8 Hz, 1H), 7.94 (br d, J=15 Hz, 1H), 7.98 (d, J=16 Hz, 1H); MS (ESI) m/e 520, 
522 (M+H) + . 

Beginning on page 347, line 5 and ending on page 347, line 12: 

Example. 395A (26 mg, 0.050 mmol) was dissolved in 1 mL chloroform and 1 mL 

TFA and the solution was stirred at ambient temperature for 1 [h] hour . ] H NMR (300 
MHz, CDC1 3 ) 5 3.55-3.85 (2 br m, 9H), 6.42 (d, J=16 Hz, 1H), 6.47 (d, J=8 Hz, 1H), 6.69 
(d, J=15 Hz, 1H), 7.24 (d, partially overlapped with CHC1 3 , approx. 1H), 7.43-7.56 (m, 
2H), 7.78 (dd, J=2,8 Hz, 2H), 7.93 (d, J=15 Hz, 1H), 8.23 (d, J=16 Hz, 1H); MS (ESI) 
m/e 464, 466 (M+H) + . 

Beginning on page 347, line 15 and ending on page 347, line 17: 

[ Example 396 

r3-(4-Carboxvlpineridin-l-vnt)henvl1 r2.3-dichloro-4-r£ , -r(K2,3,6-tetrahvdropyridine)-l- 

yl)carbonvl]ethenvl)phenvl1 sulfide l 
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Example 396 

\3-( 4-Carboxvlp iperid in- 1 -vnnhenvll r2.3-dichloro-4-^-rr 1 ^J.e-tetrahvdropvridin- 1 - 

vncarbonvll ethen vDp he nvl] sulfide 

Beginning on page 350, line 17 and ending on page 351, line 1 1 : 

To a solution of tert-butyl 1-piperazinecarboxylate (2.5 g. 13.42 mmol) in 

tetrahydrofuran (21.5 ml, 0.25 M) at 0 °C was added triethylamine (2.25 mL, 16.1 1 
mmol) followed by dimethylsulfamoyl chloride (1.73 mL, 16.11 mmol). The reaction 
mixture was stirred at 0 °C for 1 [h] hour , diluted with ethyl acetate (100 mL) and 
washed with saturated NaHC0 3 solution (2x30 mL), followed by brine (2x30 mL). The 
dried (Na 2 S0 4 ) organic layer was evaporated to dryness under reduced pressure and the 
residue obtained was treated with 10% trifluoroacetic acid in methylene chloride (20 mL) 
at ambient temperature. After 48 [h] hours , methylene chloride was evaporated in vacuo 
to obtain a colorless syrup. This crude material was made basic (1 N NaOH, 50 mL), and 
the mixture was extracted sequentially with ethyl acetate (2x20 mL) and methylene 
chloride (2x30 mL). The combined organic layers were dried (Na 2 S04) and evaporated 
to dryness under reduced pressure to obtain the title compound in quantitative yield. *H 
NMR (300 MHz, DMSO-d6) 8 2.77 (s, 3H), 2.79 (s, 3H), 3.12-3.20 (m, 7H), 3.3 (m,lH), 
8.86 (br s, 1H); MS (ESI) m/e 194 (M+H) + . 

Beginning on page 352, line 14 and ending on page 352, line 4: 

Ethyl iodide (64 mL, 0.796 mol) was added to fiirylacrylic acid (100 g, 0.724 

mol), diisopropylethyl amine (140 mL, 0.796 mmol), in acetonitrile (1 100 mL), and the 

mixture was heated to 60 °C. After 18 [h] hours , the dark solution was cooled to room 



J:\Biogen-ICOS\13773-7\Response and Amendments.doc 



09/541,795 13773-7/225.P2 

temperature and concentrated in vacuo. The resulting brown sludge was diluted with 
Et20 (500 mL), washed with 1 N aqueous HC1 (2x250 mL), washed with 0.2 N aqueous 
NaOH (2x250 mL), washed with saturated aqueous NaHCC>3 (1x250 mL), dried 
(MgS0 4 ), filtered, and concentrated to a black oil (1 14 g, 95%). l H NMR (DMSO-d 6 , 
300 MHz) 5 7.84 (d, J=1J Hz, 1H), 7.46 (d, J=15.6 Hz, 1H), 6.97 (d, 7=3.4 Hz, 1H), 
6.33 (dd, J=3.4Hz ? y=L7Hz, 1H), 6.22 (d,/=15.9Hz, 1H), 4.17 (q, 7=7.1 Hz, 2H), 1.24 
(t, 7=7.1 Hz, 3H); MS (APCI) m/z 167 (M+H) + . 

Beginning on page 353, line 8 and ending on page 354, line 4: 

A solution of Example 401 A (20 g, 0.12 mol) in tetrahydrofuran (40 mL) at -50 

°C in a 600 mL Parr stirred reactor was treated with hexafluoroacetylene (24.4 g, 0.15 

mol), the reactor was sealed and heated to 1 10 °C for 22 hours, allowed to slowly cool to 

room temperature, and then concentrated to a brown oil (36 g). This oil was then treated 

with boron trifluoride etherate (33 mL, 0.275 mol) at room temperature for 17 hours, 

additional boron trifluoride etherate (16 mL, 0.135 mol) added, stirred six hours, cooled 

to 0 °C , diethyl ether (200 mL) added, followed by slow addition of 150 mL of 2M 

potassium carbonate (vigorous gas evolution). This mixture was diluted with additional 

diethyl ether, layers separated, organic layer washed with brine, dried (MgSC>4) and 

concentrated to give 39 grams of a brown semi-solid. This semi-solid was diluted with 75 
mL of dichloromethane and then flash chromatographed on silica gel with 10-50% ethyl 
acetate/hexane to provide the title compound (22.8 g, 58%). mp 138-140 °C; ! H NMR 
(300 MHz, d6 DMSO) 8 11.64 (bs, 1H), 7.95 (d, 1H), 7.78 (dq, 1H), 7.33 (d, 1H), 6.47 
(d, 1H), 4.21 (q, 2H), 1.26 (t, 3H); MS (APCI-NH3) m/e 329 (M+H)+ 346 (M+NH 4 )+ 
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327 (M-H)-. Analytical HPLC: 4.6X250 mm Zorbax C18 column, 1.5 mL/min, 254 nm, 
CH 3 CN:H 2 0 with 0.1% TFA, 0:100 ramp to 90:10 (0-10 min), 90:10 (10-18 min), ramp 

to 0:100 (18-20 min), Rt = 10.6 min (98.3 area%). 

Beginning on page 354, line 9 and ending on page 354, line 15: 

Triflic anhydride (670 jaL, 3.97 mmol) was added to a mixture of Example 401B 

(1.00 g, 3.05 mmol) and pyridine (6.5 mL). After 2 [h] hours , the dark solution was 

diluted with Et20 (75 mL), washed with 1 N aqueous HC1 (2x50 mL), washed with 

saturated aqueous NaHC03 (1x75 mL), dried (MgS0 4 ), filtered, and concentrated to a 

dark amber oil (1.35 g, 96%). ] H NMR (DMSO-d 6 , 300 MHz) 5 8.33 (d, 7=8.8 Hz, 1H), 

8.1 1 (d, 7=8.8 Hz, 1H), 7.87-7.78 (m, 1H), 6.67 (d, .7=16.0 Hz, 1H), 4.24 (q, 7=7.1 Hz, 

2H), 1.27 (t, 7=7.1 Hz, 3H); MS (APCI) m/z 478 (M+NH 4 ) + , 495 (M+C1)\ 

Beginning on page 355, line 5 and ending on page 355, line 16: 

2-Methoxythiophenol (524 jaL, 4.30 mmol) was added to Example 401 C (1.69 g, 

3.90 mmol), cesium carbonate (3.18 g, 9.75 mmol), and DMF (8 mL). After [15h] 15 
hours , the dark solution was diluted with Et 2 0 (100 mL), washed with water (1x50 mL), 
washed with 1 N aqueous HC1 (2x100 mL), washed with saturated aqueous NaHC0 3 
(1x100 mL), dried (MgS0 4 ), filtered, and concentrated to a dark oil. Flash silica gel 
column chromatography (85:15 hexane:ethyl acetate) provided the ethyl ester (1.16 g, 
66%) as a yellow oil. The ester (858 mg) was subsequently hydrolyzed as previously 
detailed in Example 155 to provide the title compound (670 mg, 84%) as a white solid. 
! H NMR (DMSO-d 6 , 300 MHz) 5 7.89 (d, 7=8.8 Hz, 1H), 7.74-7.67 (m, 1H), 7.55 (dd, 
7=7.5 Hz, 7=1.7 Hz, 1H), 7.50 (dd, 7=9.9 Hz,7=1.7Hz, 1H), 7.20 (d, 7=8.4 Hz, 1H), 7.19 
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(t, J=7.l Hz, 1H), 7.07 (dt, 7=7.5 Hz, 7=1.3 Hz, 1H), 6.44 (d, 7=15.6 Hz, 1H), 3.75 (s, 
3H). MS (APCI) m/z 421 (M-H*). 

Beginning on page 359, line 12 and ending on page 360, line 2: 

Boron tribromide (84 mL of a 1 .0M solution in CH2CI2) was added to a 
suspension of Example 3 10C in CH2CI2 (85 mL) at 0 °C. After addition was completed, 
the ice-water bath was removed, and the homogeneous dark solution was stirred for [2h] 
2 hours before the mixture was poured into 1 N aqueous HC1 (100 mL) and ice (100 g), 
and extracted with EtOAc (3x100 mL). ). The organic layers were combined, washed 
with brine (1x50 mL), dried (MgS04), filtered, and concentrated to a white solid (1 1.3 g). 
! H NMR (DMSO-d*,, 300 MHz) 5 10.26 (s, 1H), 7.82 (d, 7=15.6, 1H), 7.74 (d, 7=8.5 Hz, 
1H), 7.44 (dt, 7=7.8 Hz, 7=1.7 Hz, 1H), 7.41 (dd, 7=7.4 Hz, 7=1.7 Hz, 1H), 7.05 (dd, 
7=8.4 Hz, 7=1.3 Hz, 1H), 6.94 (dt, 7=7.8 Hz, 7=1.4 Hz, 1H), 6.52 (d, 7=8.2 Hz, 1H), 6.50 
(d, 7=16.0 Hz, 1H); MS (APCI) m/z 339 (M-H)\ 375 (M+C1)'. 

Beginning on page 361, line 5 and ending on page 361, line 13: 

The title compound was prepared by the procedures described in Example 1C 
substituting Example IB with (2-methoxy) [2,3-dichloro-4-(£'-(2-carboxyethenyl)phenyl] 
sulfide and substituting 6-amino-l-hexanol with methyl 4-(aminomethyl)benzoate 

hydrochloride [following] followed by hydrolysis. *H NMR (300 MHz, DMSO-d6) 

53.79 (s, 3H), 4.46 (s, 2H), 6.60 (d, J = 8.1 Hz, 1H), 6.66 (d, J = 15.6 Hz, 1H), 7.08 (t, J 
=8.4 Hz, 1H), 7.25 (d, J = 8.5 Hz, 1H), 7.39 (d, J = 8.5 Hz, 2H), 7.51 (m, 3H), 7.75 (d, J 
= 15.6 Hz, 1H), 7.90 (d, J = 8.4 Hz, 2H), 8.83 (t, J = 5.7 Hz, 1H), 12.90 (brs, 1H); MS 

(ESf) m/z 488,490 (M+H)+. Anal, calcd for C24H19NCI2O4S: C, 59.02; H, 3.92; N, 
2.87. Found: C, 58.97; H, 4.07; N, 2.71. 

Beginning on page 365, line 4 and ending on page 365, line 7: 

The title compound was constructed according to the procedure for Example 

340D and 340E, [except using tert-butyl acrylate instead of methyl acrylate] substituting 
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methyl acrvlate with tert-butvl acrvlate . ] H NMR (300 MHz, DMSO-d 6 ) 5 8.1 1 (d, 1H), 
7.78 (d, 1H), 7.72 (d, 1H), 6.72 (d, 1H), 1.5 (s, 9H); MS (APCI-NH3) m/e 456 (M+Cl)". 

Beginning on page 365, line 12 and ending on page 366, line 5: 

Sodium hydride (3.05 g of 60% dispersion, 76 mmol) that had been rinsed with 
dry tetrahydrofixran (2x), was suspended in 128 mL of THF, cooled to -5 °C, and slowly 
treated with triisopropylsilyl thiol (12.2 mL, 57 mmol), maintaining an internal 
temperature below 4 °C, stirred at 0 °C for 1.5 [h] hours , then added to a second flask 
containing Example 41 OA (20 g, 47.4 mmol) and tetrakistriphenylphosphine palladium 
(4.4 g, 3.8 mmol) in 95 mL of THF. The reaction was heated at reflux for 8 [h] hours , 
then allowed to cool to ambient temperature and concentrated. The resultant slurry was 
diluted with ethyl acetate, filtered through celite, washed with brine, dried (Na2SC>4) and 
concentrated. The resultant black residue was flash chromatographed on silica gel with 
2.5-5% acetone/hexane to provide the title compound (18.2 g, 83%). 

Beginning on page 367, line 13 and ending on page 368, line 3: 

A solution of Example 41 0D (2.7 g, 7.29 mmol) in dimethylformamide (32 mL) 

was treated with hydroxybenzotriazole hydrate (1 .2 g, 8.0 mmol), morpholine (1 .4 mL, 
16 mmol) and then [l-(3-dimthylaminopropyl)-3-ethylcarbodiimide hydrochloride] l-(3- 
dimethylaminoprop vD-3 -ethylcarbodiimide hydrochloride (1.53 g, 8.0 mmol), stirred at 
room temperature for 64 hours. The heterogeneous mixture was filtered, the white solid 
washed with water, and then dried in a vacuum oven at 50 °C for 24 hours to provide 2.8 
g (88%) of the title compound as a white powder, mp 210-213 °C; ! H NMR (300 MHz, 
d6 DMSO) 8 8.15 (dd, 1H), 8.03 (d, 1H), 7.82 (d, 1H), 7.74 (m, 1H), 7.45 (m, 1H), 7.32 
(d, 1H), 7.2 (m, 2H), 3.7 (m, 2H), 3.6 (m, 6H); MS (APCI-NH3) m/e 440 (M+H)+ 

Beginning on page 370, line 5 and ending on page 370, line 17: 
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To a solution of Example 41 1A (107 mg, 0.189 mmol) in CH2CI2 (6 mL) was 
added mCPBA (80%, 41 mg, 0.189 mmol) at 0 °C. After stirring at the same temperature 
for 2 [h] hours , THF (2 mL) was added. The solution was concentrated to 1 mL, and was 
diluted with THF to 3 mL. Lithium hydroxide monohydrate (24 mg) in water (1 mL) was 
then added. The mixture was stirred at room temperature for 3 hours. The formed 
transparent solution was separated by HPLC (Zorbax C-18) to give the title compound 
(68 mg). *H NMR (300 MHz, DMSO-d6) 5 1.64 (m, 2H), 1.90 (m, 2H), 2.41 (m, 1H), 

2.86 (m, 4H), 3.62 (m, 2H), 3.95 (m, 1H), 4.18 (m, 1H), 4.3 (m, 4H), 6.71 (d, J = 8.4 Hz, 
1H), 6.93 (d, J = 7.5 Hz, 1H), 7.12 (d, J = 7.5 Hz, 1H), 7.13 (s, 1H), 7.28 (d, J - 15.3 Hz, 
1H), 7.36 (t, J = 8.8 Hz, 1H), 7.80 (d, J = 15.3 Hz, 1H), 7.88 (d, J = 8.8 Hz, 1H); MS 

(APCf ) m/z 553,555 (M+H) + . Anal, calcd for C25H26N2CI2S2O4 2 TFA: C, 44.57; H, 
3.61; N, 3.58. Found: C, 44.34; H, 3.76; N, 3.51. 

Beginning on page 371, line 9 and ending on page 372, line 2: 

To a solution of Example 384B (2.35 g, 5.82 mmol) in THF (23 mL) at 5 °C was 

added tert-butyl trichloroacetimidate (2.6 mL, 14.54 mmol) and boron trifluoride-etherate 
(2.35 mL, 18.54 mmol). The solution was stirred at the same temperature for 10 minutes, 
and was then warmed [up] to room temperature for 5 [h] hours . The yellow solution was 
poured into aq. NaHCCb solution, and the mixture was extracted with ethyl acetate. The 
combined organic phases were washed with water, dried over anhydrous MgSC>4, and 
concentrated. The residual white solid was dissolved in CH2CI2 and was precipitated by 
adding hexane. The formed suspension was filtered through silica gel, and washed with 
1 :8 EtOAc/hexane. The solution was concentrated and was further purified by flash 
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chromatography (silica gel, 1 :20 EtOAc/hexane) to give the title compound (2.50 g, 
94%). MS (APCf) m/z 461 (M+H)+ 



Beginning on page 372, line 8 and ending on page 372, line 18: 

A pressure tube was charged with Example 412A (589 mg, 1.28 mmol), Pd2(dba)3 

(30 mg, 0.032 mmol), 2-dicyclohexylphosphanyl-2'-dimethylaminobiphenyl (26 mg, 
0.064 mmol), and anhydrous K3PO4 (382 mg, 1.8 mmol), and was purged with nitrogen. 
DME (4 mL) and ethyl isonipecotate (242 mg, 1.54 mmol) were added via syringe, and 
the mixture was purged with nitrogen again. The red reaction mixture was stirred at 
room temperature for 0.5 [h] hours and at 95 °C for 15 [h] hours . After the reaction 
mixture was cooled, [the] it was diluted with ethyl acetate, and washed with brine. The 
aqueous phase was extracted with ethyl acetate. The combined ethyl acetate solution was 
concentrated and the residual oil was separated by flash chromatography (silica gel, 1 :6 
EtOAc/hexane) to give the title compound (523 mg, 76%). MS (APCf) m/z 536 

(M+H)+ 

Beginning on page 373, line 5 and ending on page 373, line 1 1 : 

To a solution of Example 412B (510 mg, 0.95 mmol) in CH 2 C1 2 (8 mL) at 0 °C 

was added trifluoroacetic acid (1.6 mL). The yellow solution was stirred at 0 °C for 1 [h] 
hour , and was warmed to room temperature for 3 [h] hours . After diluting with CH2CI2, 
the solution was poured into aq. NaHCC>3 solution. The inorganic phase was acidified to 
pH 5, and was extracted with 10% MeOH in CH2CI2. The combined organic phases were 
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washed with water, concentrated under vacuum and dried to give the title compound (472 
mg, 100%). MS (APCf) m/z 480 (M+H)+ 



Beginning on page 374, line 1 and ending on page 374, line 15: 

To a suspension of Example 412C (150 mg, 0.31 mmol) in DMF (3 mL) was 

added 4-hydroxypiperidine (63 mg, 0.62 mmol), l-(3-dimethylaminopropyl)-3- 
ethylcarbodimide (120 mg, 0.62 mmol), HOBt (84 mg, 0.62 mmol) and triethylamine (87 
|iL, 0.62 mmol) at room temperature. The mixture was stirred at the same temperature 
for 15 [h] hours . Ethyl acetate was added, the mixture was washed with brine, water, and 
was concentrated. The residual oil was dissolved in THF (3 mL), and was added lithium 
hydroxide monohydrate (26 mg, 0.62 mmol) in water (1.5 mL). After stirring for 15 
hours, the solution was separated by HPLC (Zorbax C-18) to give the title compound 
(132 mg, 55%). l H NMR (300 MHz, DMSO-d6) 5 1.32 (m, 2H), 1.65 (m, 2H), 1.75 (m, 
2H), 1.92 (m, 2H), 2.43 (m, 1H), 2.86 (t, J = 10.6 Hz, 2H), 3.15 (m, 1H), 3.32 (m, 1H), 
3.71 (m, 3H), 3.95 (m, 2H), 6.73 (d, J = 8.5 Hz, 1H), 6.94 (d, J - 7.2 Hz, 1H), 7.13 (d, J = 
7.8 Hz, 1H), 7.13 (s, 1H), 7.24 (d, J = 15.2 Hz, 1H), 7.37 (t, J = 8.1 Hz, 1H), 7.72 (d, J = 

15.2 Hz, 1H), 7.85 (d, J = 8.5 Hz, 1H); MS (ESf) m/z 535, 537 (M+H)+. Anal, calcd for 
C26H28N2CI2SO4 0.25 TFA: C, 56.43; H, 5.05; N, 4.97. Found: C, 56.37; H, 5.00; N, 
4.91. 

Beginning on page 375, line 5 to page 376, line 2: 

Diethyl azodicarboxylate (270 |iL, 1.47 mmol) was added to a suspension of 

Example 405 (400 mg, 0.95 mmol), triphenylphosphine (386 mg, 1.47 mmol), and THF 

(2.0 mL). After 16 [h] hours, the dark orange solution was diluted with EtOAc (40 mL), 
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washed with 1 N aqueous HC1 (1x20 mL), washed with 0.2 N aqueous NaOH (1x20 mL), 
washed with brine (1x20 mL), dried (MgSC>4), filtered, and concentrated. Flash silica gel 
column chromatography (9:1 hexane:ethyl acetate) provided a mix of desired ester and 
triphenyl phosphine oxide. The mixture (200 mg) was combined with lithium hydroxide, 
monohydrate (34 mg, 0.81 mmol), THF (0.5 mL), and H 2 0 (0.5 mL). After 21 [h] hours , 
the cloudy solution was diluted with 0.2 N aqueous NaOH (30 mL), washed with CH2CI2 
(2x15 mL), combined with 1 N aqueous HC1 until pH<2, and extracted with EtOAc 
(2x20 mL). The EtOAc extracts were combined, washed with brine (1x20 mL), dried 
(MgS0 4 ), filtered, and concentrated to a white solid (87 mg, 47%). ! H NMR (DMSO-d 6 , 
300 MHz) 5 7.80 (d, 7=7.8, 1H), 7.77 (d, 7=15.3 Hz, 1H), 7.51 (dt, 7=8.1 Hz, 7=2.0 Hz, 
1H), 7.48 (d, 7=8.1 Hz, 1H), 7.22 (d, 7=15.3 Hz, 1H), 7.09 (d, 7=7.8 Hz, 1H), 7.08 (dt, 
7=7.1 Hz, 7=1.0 Hz, 1H), 6.71 (d, 7=8.9 Hz, 1H), 4.77 (s, 2H), 3.66 (s, 2H), 3.58 (s, 6H); 
MS (APCI) m/z 468 (M+H) + ; 466 (M-H)", 502 (M+C1)\ Anal, calcd for C2iHi 9 Cl 2 N0 5 S: 
C, 53.85; H, 4.09; N, 2.99. Found: C, 54.07; H, 4.28; N, 2.69. 

Beginning on page 376, line 8 and ending on page 376, line 21 : 

Ethyl 4-bromobutyrate was added to a mixture of Example 405 (300 mg, 0.731 

mmol), cesium carbonate (358 mg, 1.10 mmol), and DMF (1.5 mL). After 16 [h] hours , 

the pale milky solution was diluted with EtOAc (30 mL), washed with 1 N aqueous HC1 

(2x25 mL), washed with brine (1x25 mL), dried (MgS0 4 ), filtered, and concentrated to a 

white solid (326 mg, 85%) as the ethyl ester. The ethyl ester (312 mg, 0.595 mmol), THF 

(1.5 mL), and H2O (1.5 mL) were combined with lithium hydroxide, monohydrate (63 

mg, 1.50 mmol). After 18 [h] hours , the clear solution was poured into 1 N aqueous HC1 

(25 mL) and extracted with EtOAc (2x25 mL). The organic layers were combined, dried 
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(MgS0 4 ), filtered, and concentrated to a white solid (247 mg, 85%). *H NMR (DMSO- 
d 6 ,300 MHz) 5 7.79 (d, 7=8.5, 1H), 7.77 (d, J=\5.6 Hz, 1H), 7.51 (dt, 7=7.5 Hz, 7=1.7 
Hz, 1H), 7.48 (dd, 7=7.5 Hz, 7=1.0 Hz, 1H), 7.20 (d, 7=14.9 Hz, 1H), 7.19 (d, 7=9.5 Hz, 
1H), 7.06 (t, 7=7.5 Hz, 1H), 6.63 (d, 7=8.5 Hz, 1H), 4.01 (t, 7=6.1 Hz, 2H), 3.65 (s, 2H), 
3.58 (s, 6H), 2.10 (t, 7=7.4 Hz, 2H), 1.75 (m, 2H); MS (APCI) m/z 496 (M+H) + . 

Beginning on page 386, line 20 and ending on page 387, line 2: 

[ Example 428 

r3-(4-Carboxvpiperidin- 1 -yDphenyll [23-ditrifluoromethyl-4-(£-( ( 4-hydroxypiperidin- 1 - 

yl)carbonyl)ethenyDphenyl] sulfide ] 
Example 428 

r3-(4-Carboxvpiperidin-l-vnphenvll [2 3-bisrtrifluoromethylV4-r£ , -rf4- 
hvdroxvpiperidin- 1 -vDcarbonyPethenvDphenvll sulfide 



Beginning on page 387, line 13 and ending on page 387, line 15: 

[ Example 429 

r 

r3-(4-Carboxypiperidin-l -yDphenyll r2,3-ditrifluoromethyl-4-(£-f(K2,5,6- 
tetrahydropyridin-1 -yQcarbonypethenyOphenyl] sulfide ] 
Example 429 

r3-f4-Carboxvpiperidin-l-vnphenvll r2.3-bis(trifluoromethvn-4-(£'-rrL2.5.6- 
tetrahvdrop vridin- 1 - vPcarbonvDethenyQphenvll sulfide 

Beginning on page 390, line 2 and ending on page 390, line 4: 

[ Example 433 
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[3-(4-Carboxypiperidin-l-vl)phenvll [23-ditrifluoromethyl-4-(£-((bis-(2- 
ethoxYethyl)amino)carbonvl)ethenvl)phenyl] sulfide ] 
Example 433 

r3-f4-Carboxvpiperidin-l-vr>phenvl1 r2.3-bixrtrifluoromethvlV4-( , £-((bis-(2- 
ethoxvethvDaminolcarbonvDethenvDphenvll sulfide 

Beginning on page 392, line 16 and ending on page 392, line 18: 

[ Example 437 

r2-(3-Carboxvpiperidin-l-vl > )phenvl] [2,3-dichloro-4-(£-|"(3-(2-pyrrolidinon-l- 
yOpropvlaminocarbonvOethenyDphenyl] sulfide ] 
Example 437 

r2-(3-Carboxvpineridin-l-vDphenvl1 r2,3-dichloro-4-r£ , -rr3-( r 2-oxopvrrolidin-l- 
vD propvlaminocarbonvDethenvnphenvll sulfide 

Beginning on page 393, line 4 and ending on page393, line 10: 

To a solution of nipecotic acid (10 g, 63.6 mmol) in 1 N NaOH (2.5 g in 64 [ml] 

mL water, 63.6 mmol) at 0 °C was alternately added benzyloxycarbonyl chloride (10.9 
mL, 76.5 mmol) in diethyl ether (50 mL) and 1 N NaOH (5 g in 128 [ml] mL water, 
127.2 mmol) in five portions. The reaction mixture was stirred at 0 °C for 2 [h] hours , 
and at ambient temperature for 24 [h] hours . Then this was made acidic with 10% HC1 
and the solid formed was filtered and dried (vacuum oven, 45 °C) to obtain the title 
compound (18.9 g, 113%). MS (ESI) m/e 264 (M+H) + . 

Beginning on page 393, line 15 and ending on page 394, line 6: 
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.A solution of Example A (18 g, 62 mmol) in THF (250 mL, 0.25 M) was treated 
with trichloroacetimidate (28 mL, [155] 15.5 mmol) and BF3 Et20 (18 mL, 1 mL/g) at 
ambient temperature. After 18 [h] hours the reaction mixture was quenched with solid 
NaHC03 followed by water and stirred vigorously. Then the solvent was removed, and 
partitioned with ethyl acetate (250 mL). The organic layer was separated and washed 
with brine (3x80 mL), dried (Na2SC>4) and evaporated to dryness under reduced pressure 
to obtain the crude product. The title compound (19.2 g, 96%) was obtained by flash 
chromatography on silica gel eluting with 20% acetone:hexane. MS (ESI) m/e 320 
(M+H) + . 

Beginning on page 394, line 1 1 and ending on page 394, line 13: 

Example 437B (19 g,_59.5 mmol) was treated with 10% Pd on carbon (2 g, 10 wt 
%) in ethanol (237 mL, 0.25 M) to obtain the title compound (10.4 g, 94%). 

Beginning on page 394, line 18 and ending on page 395, line 5: 

To a solution of Example 437C (10.4 g, 56.1 mmol) in toluene (1 12 mL) was 
added 2-fluoronitrobenzene (6.0 ml, 56 mmol) and CsF (852 mg, 5.6 mmol). The 
reaction mixture was stirred under reflux conditions for 18 [h] hours , and allowed to cool 
to ambient temperature. The mixture was diluted with ethyl acetate (100 ml), washed 
with 10% HC1 (2x50 ml), followed by brine (3x100 ml), then dried (Na 2 S0 4 ) and 
evaporated in vacuo to obtain the title compound (16.5 g, 94%). MS (ESI) m/e 307 
(M+H) + . 

Beginning on page 396, line 1 and ending on page 396, line 1 1 : 

Example 437E was dissolved in 3 N H 2 S0 4 (195 mL, 0.25 M), cooled to 0 °C and 

treated with NaN0 2 (3.35 g, 48.6 mmol) in water (20 mL). After 30 minutes at 0 °C 

potassium iodide (12.01 g, 72.8 mmol) and urea (583 mg, 9.7 mmol) in water (10 mL) 
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were added and stirred for 1 [h] hour . The reaction mixture was quenched with 10% 
NaHC0 3 (50 mL) and partitioned with ethyl acetate (450 mL). The organic layer was 
separated and washed with 10% NaHC0 3 (2x100 mL), brine (2xl00mL), dried 
(Na 2 S0 4 )_and evaporated to dryness under reduced pressure. The title compound (17.2 
g, 91%) was obtained by flash chromatography on silica gel eluting with 10% 

acetonerhexane. !h NMR (400 MHz, DMSO-d6) 5 1.39 (s, 9H),6.85 (tt, J,=1.5 Hz, 

J 2 =7.5 Hz, 1H), 7.14 (dd, Ji=1.5 Hz, J 2 =7.5 Hz, 1H), 7.37 (tt, J^l.5 Hz, J 2 =7.5 Hz, 1H), 
7.84 (dd, Ji-1.5 Hz, J 2 =7.5 Hz, 1H); MS (ESI) m/e 388 (M+H) + . 

Beginning on page 396, line 17 and ending on page 397, line 2: 

Example 43 7F was converted to the corresponding triisopropylsilyl thiol analogue 
by the method [describe d] described for the preparation of Example 340B. Then this 
intermediate was reacted with Example 340E (2.94 g, 7.75 mmol) at -20 °C as described 
in Example 340F to obtain the title compound (2.5 g, 63%). MS (ESI) m/e 522, 524 
(M+H) + . 

Beginning on page 397, line 12 and ending on page 397, line 14: 

[ Example 4371 

r2-(3-Carboxvpiperidin-l-yl)phenvll r2,3-dichloro-4-(£ > -|"(3-(2-pyrrolidinon-l- 
v0propvlaminocarbonvl)ethenyl)phenvl1 sulfide ] 
Example 4371 

r2-f3-Carboxvpiperidin-l-vDphenvl1 [2.3-dichloro-4-r£'-rr3-r2-oxopvrrolidin-l- 
vnpropvlaminocarbonvl)ethenvnphenvl"| sulfide 

Beginning on page 398, line 8 and ending on page 398, line 10: 
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[ Example 438 

r2-(3-Carboxvpiperidin-l-vl)phenyl1 [2J-bis(trifluoromethvl)-4-(£ , -|'(3-(2-pvrrolidinon- 
1 -vDprop ylaminocarbonvDethenyDphenyll sulfide ] 
Example 438 

r2-f3-Carboxvpiperidin4-vQphenvl1 r2.3-bis(trifluoromethvn-4-f£'-r(3-(2-oxopvrrolidin- 
1 - vDprop vlaminolcarbonvDethenvDphenvll sulfide 

Beginning on page 398, line 16 and ending on page 399, line 2: 

The title compound (445 mg, 71%) was prepared from the reaction of Example 

401C (500 mg, 1.08 mmol)_with Example 437F, using the procedures described in 

Example 437G followed by hydrolysis as described in Example 340G. MS (ESI) m/e 

604 (M+H) + . 

Beginning on page 399, line 5 and ending on page 399, line 7: 

[ Example 438B 

r2-(3-Carboxvpiperidin-l-yl)phenvll [2,3-bis(trifluoromethvl)-4-(£ , -[(3-(2-pvrrolidinon- 
1 - vDprop ylaminocarbonvl)ethenyl)phenvl] sulfide l 
Example 43 8B 

r2-(3-Carboxvpiperidin-l-vnphenvl1 r2.3-bis( f trifluoromethvlV4-r£ , -rr3-r2-oxopvrrolidin- 
1 -vDnrop vlaminocarbonvDethenvDphenvll sulfide 

Beginning on page 403, line 6 and ending on page 403, line 18: 
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P-Propiolactone (50 (iL, 0.75 mmol) was added to a mixture of Example 405 
(308 mg, 0.75 mmol), potassium tert-butoxide (750 mL, 1 M in THF), and THF (1.0 
mL), After 18 [h] hours , the reaction was diluted with EtOAc, washed with 1 M aqueous 
HO, washed with brine, dried (MgS04), filtered, and concentrated. Purification by 
preparative HPLC provided the title compound (72 mg, 20%) as a white solid. ! H NMR 
(DMSO-d 6 , 300 MHz) 5 7.80 (d, J=8.4 Hz, 1H), 7.78 (d, 7=15.8 Hz, 1H), 7.52 (dt, 7=8.8 
Hz, 7=1.7 Hz, 1H), 7.46 (dd, 7=7.8 Hz, 7=17 Hz, 1H), 7.23 (d, 7=9.1 Hz, 1H), 7.22 (d, 
7=15.3 Hz, 1H), 7.08 (t, 7=7.4 Hz, 1H), 6.58 (d, 7=8.5 Hz, 1H), 4.22 (m, 2H), 4.05 (m, 
2H), 3.66 (s, 2H), 3.58 (s, 6H); MS (APCI) m/z 482 (M+H) + ; 480 (M-H)\ 

Beginning on page 404, line 9 and ending on page 405, line 7: 

In the biochemical assay, 100 [tL of anti-LFA-1 antibody (ICOS Corporation) at 
a concentration of 5 jig/[ml]mL in Dulbecco's phosphate-buffered saline (D-PBS) is used 
to coat wells of a 96-well microtiter plate overnight at 4°C. The wells are then washed 
twice with wash buffer (D-PBS w/o Ca^ or Mg**, 0.05% Tween 20) and blocked by 
addition of 200 of D-PBS, 5% fish skin gelatin. Recombinant LFA-1 (100 of 0.7 
|ig/[ml]mL, ICOS Corporation) in D-PBS is then added to each well. Incubation 
continues for 1 hour at room temperature and the wells are washed twice with wash 
buffer. Serial dilutions of compounds being assayed as ICAM-l/LFA-1 antagonists, 
prepared as 10 mM stock solutions in dimethyl sulfoxide (DMSO), are diluted in D-PBS, 
2mM MgCh, 1% fish skin gelatin and 50 jaL of each dilution added to duplicate wells. 
This is followed by addition of 50 jiL of 0.8 |ig/[ml]mL biotinylated recombinant 
ICAM-l/Ig (ICOS Corporation) to the wells and the plates are incubated at room 
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temperature for 1 hour. The wells are then washed twice with wash buffer and 100 jiL of 
Europium-labeled Streptavidin (Wallac Oy) diluted 1:100 in Delfia assay buffer (Wallac 
Oy) are added to the wells. Incubation proceeds for 1 hour at room temperature. The 
wells are washed eight times with wash buffer and 100 (iL of enhancement solution 
(Wallac Oy, cat. No. 1244-105) are added to each well. Incubation proceeds for 5 
minutes with constant mixing. Time-resolved fluorimetry measurements are made using 
the Victor 1420 Multilabel Counter (Wallac Oy) and the percent inhibition of each 
candidate compound is calculated using the following equation: 

Beginning on page 406, line 10 and ending on page 407, line 6: 

For measurement of inhibitory activity in the cell-based adhesion assay, 96-well 
microtiter plates are coated with 70 of recombinant ICAM-l/Ig (ICOS Corporation) 
at a concentration of 5 jag/mL in D-PBS w/o Ca^ or Mg"^ overnight at 4°C. The wells 
are then washed twice with D-PBS and blocked by addition of 200 jiL of D-PBS, 5% 
fish skin gelatin by incubation for 1 hour at room temperature. Fluorescent tagged JY-8 
cells (a human EBV-transformed B cell line expressing LFA-1 on its surface; 50 jiL at 
2 x 10 6 cells/[ml] mL in RPMI 1640/1% fetal bovine serum) are added to the wells. 
Microtiter plates are incubated for 45 minutes at room temperature and the wells are 
washed gently once with RPMI- 1640/ 1% fetal bovine serum. Fluorescent intensity is 
measured in a fluorescent plate reader with an excitation wavelength at 485 nM and an 
emission wavelength at 530 nM. The percent inhibition of a candidate compound at a 
given concentration is calculated using the following equation: 
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Beginning on page 407, line 16 to page 408, line 2: 

Compounds of the present invention have been demonstrated to act via 
interaction with the integrin LFA-1, specifically by binding to the interaction domain 
(I-domain), which is known to be critical for the adhesion of LFA-1 to a variety of cell 
adhesion molecules. As such, it is expected that these compounds should block the 
interaction of LFA-1 with other [CAM's] CAMs . This has in fact been demonstrated 

for the case of ICAM-3. Compounds of the present invention may be evaluated for 
their ability to block the adhesion of JY-8 cells (a human EBV-transformed B cell line 
expressing LFA-1 on its surface) to immobilized ICAM-3, as follows: 

Beginning on page 410, line 16 and ending on page 41 1, line 16: 

13. Coat plate ([70ul] 70 [aL /well) with 5ug/[ml]mL in D-PBS w/ Ca & Mg of ICAM- 
1/Ig. Cover and incubate overnight at 4°C. 

14. Make compound and control dilutions using RPMI-1%FBS and RPMI-50%FBS as 
the diluents. 

15. Decant ICAM-l/Ig coated plate(s), and wash 3X with D-PBS w/o Ca & Mg. 

16. Block entire plate(s) with [150ul] 150 fiL /well of Blocking solution. Cover and 
incubate for approximately 1 hour at room temperature. 

17. Count the number of viable JY-8 cells using standard methodology. Need 
approximately 10-15 xl0E6 cells per 96mw tray. 



J:\Biogen-ICOS\13773-7\Response and Amendments.doc 



356 



09/541,795 13773-7/225.P2 

18. Wash cells IX in RPMI 1640 media without serum - centrifiiging for 5 minutes at 
approximately 1400rpm[s]. Remove supernate and resuspend cell pellet to 5x1 0E6 
cells per [ml]mL in RPMI 1640 media without serum. 

19. Add 2[ul]jiL of ImM Calcein AM for every 1 fmllmL of cell suspension. Mix. 
Incubate for 30-60 minutes at 37 degrees C in a C02 incubator (keeping cap of 
centrifuge tube loose for gas exchange). 

20. Add approximately [lOmls] 10 mL of RPMI-1%FBS, aliquot into two equal pools 
and centrifuge for 5 minutes at 1400rpm[s]. 

21. Remove supernate from each pool and resuspend each cell pellet to 2x1 0E6 cell per 
[ml] mL with RPMI-1%FBS or RPMI-50%FBS. 

22. Decant blocked 96mw plate(s) and wash 3X with D-PBS w/o Ca & Mg. 

23. Add [50ul| 50 fj,L /well of each compound dilution or control. Add [50ul]_50_yL of 
Calcein labeled JY-8 cells to all wells. Centrifuge plate(s) briefly (2-5 seconds) at 
100-150rpm[s]. Cover and incubate for 30-60 minutes at 37 degrees C. 

24. Gently wash wells IX with approximately [150ul] 150fxL per well of PBS w/Ca & 
Mg. Remove all liquid from wells. 

Beginning on page 412, line 4 and ending on page 412, line 12: 

The ability of the compounds of this invention to treat arthritis can be 
demonstrated in a murine collagen-induced arthritis model according to the method of 
Kakimoto, et al., Cell Immunol 142: 326-337, 1992, in a rat collagen-induced arthritis 
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model according to the method of Rnoerzer, et al., Toxicol Pathol 25:13-19, 1997, in a rat 
adjuvant arthritis model according to the method of Halloran, et al., [Arthitis] Arthritis 

Rheum 39: 810-819, 1996, in a rat streptococcal cell wall-induced arthritis model 
according to the method of Schimmer, et al., J Immunol 160 : 1466-1477, 1998, or in a 
SCED-mouse human rheumatoid arthritis model according to the method of 
Oppenheimer-Marks et al., / Clin Invest 101: 1261-1272, 1998. 
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VERSION OF AMENDED CLAIMS WITH MARKINGS TO SHOW CHANGES 



or a pharmaceutically-acceptable salt or prodrug thereof, 

where [wherein] Ri, R2, R3, R4, and R5 are each independently selected from 

1. hydrogen, 

m. halogen, 

n. alkyl, 

o. haloalkyl, 

p. alkoxy, 

q. cyano, 

r. nitro, 

s. carboxaldehyde, [and] 
t heterocyclvlsulfanvL 
u. "c/s-cinnamide", and 
v. "frans-cinnamide", 

where [with the proviso that at least one of] Ri [or] and R 3 [is a "czs-cinnamide : 
or a 'Vraws-cinnamide",] are defined as 



1. 



(Amended) A compound of formula I 




I 





c/s-cinnamide' 



Yraws-cinnamide' ', 



where [wherein] Rg and R9 are each independently selected from 
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f. hydrogen, 

g. alkyl, 

h. carboxy alkyl, 

i. [alkylaminocarbonyl] monoalkylaminocarbonvl alkyl, and 
j. dialkylaminocarbonyl alkyl, 

and Rio and Rn are each independently selected from 



p- 


hydrogen, 


q- 


alkyl, 


r. 


cycloalkyl, v 


s. 


alkoxycarbonylalkyl, 


t. 


hydroxy alkyl, 


u. 


substituted aryl, 


V. 


unsubstituted heterocvclvl. 


w. 


unsubstituted heterocvclvlalkvl. 


X. 


heterocyclylamino, 


y- 


substituted heterocyclyl, [and] 


z. 


substituted heterocyclylalkyl, 


aa. 


unsubstituted arvl. 


bb. 


arylalkvl, 


cc. 


carboxvalkvl, and 


dd. 


alkoxvalkyL 



or [NRiqRh is] Rw and R u are taken together with N to form an unsubstituted 
heterocyclyl or substituted heterocyclyl group, substituted by one or more than one 
substituent [where substituents are] each substitutent independently selected from 

47) alkyl 

48) alkoxy, 

49) alkoxy alkyl, 

50) cycloalkyl, 
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51) 
52) 
53) 
54) 
55) 
56) 
57) 
58) 
59) 
60) 
61) 
62) 
63) 
64) 
65) 
66) 
67) 
68) 
69) 
70) 
71) 
72) 
73) 
74) 
75) 
76) 
77) 
78) 
79) 
80) 
81) 



aryl, 

heterocyclyl, 

heterocyclylcarbonyl, 

heterocyclylalkylaminocarbonyl, 

hydroxy, 

hydroxyalkyl, 

hydroxyalkoxyalkyl, 

carboxy, 

carboxyalkyl, 

carboxycarbonyl, 

carboxaldehyde, 

alkoxycarbonyl, 

arylalkoxycarbonyl, 

aminoalkyl, 

aminoalkanoyl, 

carboxamido, 

alkoxycarbonyl alky 1 , 

carboxamidoalkyl, 

cyano, 

unsubstituted tetrazolyl, 

substituted tetrazolyl, 

alkanoyl, 

hydroxyalkanoyl, 

alkanoyloxy, 

alkanoylamino, 

alkanoyloxyalkyl, 

alkanoylaminoalkyl, 

sulfonate, 

alkylsulfonyl, 

alkylsulfonylaminocarbonyl, 
arylsulfonylaminocarbonyl, [and] 
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82) heterocyclylsulfonylaminocarbonyl, 

83) alkenoxvcarbonyl, 

84) alkoxvcarbonvlalkylaminocarbonvL 

85) aryl(carboxy)alkylaminocarbonvL 

86) carboxvalkvlaminocarbonvK 

87) heterocvcIvlalkvL 

88) hydroxyalkylaminocarbonyl, 

89) hvdroxvaminocarbonyh 

90) hydroxy(carboxv)alkvlaminocarbonvh 

91) hydroxy (carboxv^alkvlcarbonvl and 

92) sulfoalkylaminocarbonyK 



and where [wherein] Ar is an unsubstituted aryl or unsubstituted heteroarvl group, 
or a substituted aryl or substituted heteroaryl group, substituted by one or more than one 
substituent [where substituents substitutions are] each substituent independently selected 
from 



[a. 


hydrogen,] 


<L[b.] 


halogen, 


Mc] 


alkyl, 


fijd.] 


aryl, 


<L[e.] 


haloalkyl, 


ejf.] 


hydroxy, 


i[g.] 


alkoxy, 


&[h.] 


alkoxyalkyl, 


Ml] 


alkoxycarbonyl, 


m 


alkoxyalkoxy, 


jjk.] 


hydroxyalkyl, 


L[L] 


aminoalkyl, 


Mm.] 


aminocarbonyl, 


HL[n.] 


alkyl(alkoxycarbonylalkyl)aminoalkyl, 


m[o.] 


unsubstituted heterocyclyl. 
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SLLP-J 


oUDSLllULCCl IlCLCIUvyC'iy 1, 


n In 1 


iinonV\c1"it"nt'AH \~\ (*YT\r'\r r*\ \/1 qIiVa/I 

uiioUUoiiiuicu iiciciucyci VlalKyi, 


n r-i 


substituted heterocyclylalkyl, 




Col UUAalUCIiy UC, 


S.|LJ 


cdruuAdiucnyuc nyurdz-une, 


t hi 1 

LLU.J 


c or d u a dim ue , 


ii l*v 1 


dlKOAyCdlLMJIiyidlKyi, 


V.| W. | 


Lai LHJAy , 




Ldi uuAydiKyi, 


y r v l 


Ldi UUAydlKUAy, 


v r 7 i 

JLiL z -J 


cdiuuAy uuudiKUAy , 


v lo q 1 
Z. | da. | 


cdiuuAyL'yciudiis.oAy, 


dd. | UU. | 


[Liiiudiivyii diKyisuiidiiyi, 


DP. ICC. 1 


nyaroxycarDonyiaiKyi icarDoxyaiKyi 


d. | LIU. | 


ny uiUAy diKy x di 111 1 luL/di uuiiyi, 


HH l>p 1 

UU. | CC. | 


L-ydiiu, 


CC 1 11. | 


dllllllU, 


ILLggJ 


iicici uoyciyidiKyidnunu, 


era Thh 1 
nil. J 


Cdl UUAy dl ivyidi 111 11 U, 


hh. 


carboxvalkenvl. 


iL 


alkoxvcarbonvlalkenvl 


iuCii 1 


heterocyclylalkylaminocarbonyl, and 


kLUj] 


"frarcs-cinnamide", 



subject to the provisos that: 

i) one or more than one of R i or is a "c/s-cinnamide" or a "trans- 
cinnamide", as defined above, and 

ii) when R3 is a "cis-cinnamide" or a "trans-cinnamide," and R « is alkyl, 

then 

(A) one or more than one of Ru R?* R^, and Rs is other than 
hydrogen when Ar is an unsubstituted arvl group, or 
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(B) Ar is a substituted arvl group, when all of R i , R?, Ra, and Rs 
are hydrogen [or a pharmaceutically-acceptable salt or prodrug thereof]. 

2. (Amended) A compound according to Claim 1 [wherein] where Ri is a "cis- 
cinnamide" or a "rnms-cinnamide", and R3 is hydrogen. 

3. (Amended) A compound according to Claim 1 [wherein] where R3 is a "cis- 
cinnamide" or a "tazns-cinnamide", and Ri is hydrogen. 

4. (Amended) A compound according to Claim 1 [wherein] where R3 is a "cis- 
cinnamide" or a "frans-cinnamide", and one or more than one of Rj, Rg, and R9 are each 
hydrogen. 

5. (Amended) A compound according to Claim 4 [wherein] where R3 is a "c/s- 
cinnamide". 

6. (Amended) A compound according to Claim 4 [wherein] where R3 is a "trans- 
cinnamide". 

7. (Amended) A compound according to Claim 1 [wherein] where R3 is a "cw- 
cinnamide" or a "frans-cinnamide", R 1? R 2 , and R4 are each independently selected from 
hydrogen [or] and alkyl; and R 5 is [selected from] halogen, haloalkyl, [and] or nitro. 

8. (Amended) A compound according to Claim 4 [wherein] where Ar is a 
substituted aryl or substituted heteroaryl. 

9. (Amended) A compound according to Claim 4 [wherein] where R 10 and Rn are 
each independently selected from hydrogen, alkyl, cycloalkyl, alkoxycarbonylalkyl, 
hydroxyalkyl, and heterocyclylalkyl. 

10. (Amended) A compound according to Claim 4 [wherein] where [NR10R11] Rio 
and R i 1 are taken together with N to form [is] an unsubstituted heterocyclyl or substituted 
heterocyclyl group . 

11. (Amended) A compound according to Claim 8 [wherein] where Ar is a 
substituted arvl or substituted heteroaryl group selected from [substituted] phenyl, 1,3- 
benzimidazol-2-one, 1 ,4-benzodioxane, 1,3-benzodioxole, l-benzopyr-2-en-4-one, 
indole, isatin, l,3-quinazolin-4-one, and quinoline. 
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12. (Amended) A compound according to Claim 1 selected from [the group 
consisting of]: 

(2 5 4-Dichlorophenyl)[2-(£'-((6-hydroxyhexylamino)carbonyl)ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-(£ , -((3-(l-imidazolyl)propylamino)carbonyl)ethenyl)ph^ 

sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-(£ , -((2-hydroxyethylamino)carbonyl)ethenyl)phenyl] 
sulfide; 

[(2,4-Dichlorophenyl)[2-chloro-4-( J £'-((6 ydroxyhexylamino)carbonyl)ethenyl)phenyl] 
sulfide;] 

(2,4-Dichlorophenvl)[2-chloro-4-(£'-((6-hvdroxvhexvlamino > )carbonvnethenvl)phenvll 
sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-(£-((bis-(2-hydroxyethyl)amino)carbonyl)ethenyl) 
phenyl] sulfide; 

[(2,4-Dichlorophenyl)[2-chloro-4^ 
ethenyl)phenyl] sulfide;] 

(2,4-Dichlorophenvl)r2-chloro-4-(£ > -((3-(2-oxopyiTolidin-l-vl)propvlamino)car^ 
ethenvOphenyl] sulfide; 

(2 J 4-Dichlorophenyl)[2-chloro-4-(£-((l-morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 

(2 3 4-Dichlorophenyl)[2-chloro-4-(£-((4-methylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2 J 4-Dichlorophenyl)[2-chloro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-(£'-((4-(2-pyridyl)piperazin-l-yl)carbonyl) 
ethenyl)phenyl] sulfide; 

(2-(Hydroxymethyl)phenyl)[2-chloro-4-(£'-(( 1 -morpholinyl)carbonyl) ethenyl)phenyl] 
sulfide; 

(2-Bromophenyl)[2-chloro-4-(i^(l -morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 
(2,4-Dichlorophenyl)[2-chloro-4-(£'-((4-(2-hydroxyethyl)piperazin-l-yl)carbonyl) 
ethenyl)phenyl] sulfide; 
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(2,4-Dichlorophenyl)[2-chloro^ 
ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-(£-((3-(hydroxymethyl)piperidin-l-yl)c 
ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-(£-((2-(hydroxymethyl)piperidin-l-yl)c 
ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-(£-((3-acetamidopyirolidin-l-yl)carbonyl)etheny 
sulfide; 

(2-Bromophenyl)[2-chloro-4-(^-((4-hydroxypiperidin-l-yl)carbonyl)ethenyl^^ 
sulfide; 

(2-Bromophenyl)[2-chloro-4-(£-((piperidin- 1 -yl)carbonyl) ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-chloro^ 

sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-(£-((4-carboxypiperidin-l-yl)carbonyl)eth^ 
sulfide; 

(2-Bromophenyl)[2-chloro-4-(£-((4-ace^ 
sulfide; 

(2-Bromophenyl)[2-chloro-4-(jE , -((thiomorpholin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 

[(2-Bromophenyl)[2-chloro-4-(£'-((4-(l-benzimidazol-2-only)piperidin-l-yl) 

ethenyl)phenyl] sulfide;] 

(243romophenvO[2-chloro-4-^ 

1 - vDcarbonvDethenyDphenyll sulfide; 

(2-Bromophenyl)[2-chloro-4-(£-((2-tetrahydroisoquinolinyl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Methylphenyl)[2-trifluoromethyl-4-(£'-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl)phenyl] sulfide; 

(2-Methylphenyl)[2-trifluoromethyl-4-(£-((l-morpholinyl)carbonyl)ethenyl)p 
sulfide; 

(2-Methylphenyl)[2-trifluorometh^ 
ethenyl)phenyl] sulfide; 

(2-Methylphenyl)[2-trifluoromethyl-4-(£'-((4-phenylpiperazin-l-yl)carbonyl) 
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ethenyl)phenyl] sulfide; 
[(2-Methylphenyl)[2-trifluoromethy^ 
onyl)propylamino)carbonyl) ethenyl)phenyl] sulfide;] 
(2-Methylphenvl)r24rifluoromethyl-4-(£^^ 
carbonvl) ethenvDphenvll sulfide; 

(2-Methylphenyl)[2-trifluoromethyl-4-(£'-((cyclopropylamino)carbonyl)eth phenyl] 
sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-(^-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

[(2,4-Dichlorophenyl)[2-nitro-4-(£-((3-(l-pyrrolidin-2-only)propylam 

ethenyl)phenyl] sulfide;] 
(2,4-DichIorophenvD[2-nifr^ 
ethenyDphenyl] sulfide; 

(23-Dichlorophenyl)[2-nitro-4-(^-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)pheny^ 
sulfide; 

(4-Bromophenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phen 
sulfide; 

(4-Methylphenyl)[2-rutro-4-(£ , -((4-acetylpiperazin-l-yl)carbonyl)ethenyl)pheny 
sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-(i^((^^ 
ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl) [2-nitro-4-(£ r -((4-(2-furoylcarbonyl)piperazin- 1 -yl)carbonyl) 
ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl) [2-nitro-4-(£ r -((4-(methanesulfonyl)piperazin- 1 -yl)carbonyl) 
ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl) [2-nitro-4-(£'-((4-(diethylaminocarbonylmethyl)piperazin- 1 - 
yl)carbonyl) ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl) [2-nitro-4-(£ r -((4-(diethylaminocarbonyl)piperazin- 1 - 
yl)carbonyl) ethenyl)phenyl] sulfide; 
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(2,4-Dichlorophenyl)[2-nitro-4-(^-((4-(^e^butoxycarbonylmethyl)piperazin-l- 
yl)carbonyl) ethenyl)phenyl] sulfide; 
(2,4-Dichlorophenyl)[2-nitro-^ 
ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl) [2-nitro-4-(£-((4-(carboxymethyl)piperazin- 1 -yl)carbonyl) 
ethenyl)phenyl] sulfide; 

(2-Methylphenyl) [2-nitro-4-(i?-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Chlorophenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Aminophenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Hydroxymethylphenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl)eth 
phenyl] sulfide; 

(2-Ethylphenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-/so-Propylphenyl)[2-nitro-4-^ 
sulfide; 

(2-re^Butylphenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl) 
sulfide; 

(2-Chlorophenyl)[2-chloro-4-(£ , -((4-acetylpiperazin-l-yl)carbonyl))2-propenyl)phenyl^ 
sulfide; 

(2-(l-Moipholinylmethyl)pte ethenyl) 
phenyl] sulfide; 

(2-(4-(l ,3-Benzodioxolyl-5-methyl)piperazin-l -ylmethyl)phenyl)[2-chloro-4-(£'-((l - 
morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

(2-(4-(/50-Propylaminocarbonylmethyl)piperazin- 1 -ylmethyl)phenyl)[2-chloro-4-(£'-((l - 
morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 
(2-((Af-Ethoxycarbonylmethyl-A^ 
morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

(2-Formylphenyl)[2-chloro-4-(£-(( 1 -morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 
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(2-(4-Formylpiperazin-l-y^Kthyl)pte 
ethenyl)phenyl] sulfide; 

(2-(^-((l-Morpholinyl)carbonyl)ethenyl)phenyl)[2-chloro-4-(£-((l-m 

carbonyl)ethenyl)phenyl] sulfide; 

(2-Foimylphenyl)[2-nitro-4^^ 

sulfide; 

(2-Formylphenyl)[2-chloro-4-(£-(( 1 -morpholinyl)carbonyl)ethenyl)phenyl] sulfide, N,N- 
dimethyl hydrazone; 

(2<(3-(l-Morpholinyl)propyl)-l-amino)phenyl)[2-chloro-4-^ 
morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

[(2,4-Dichlorophenyl)[2-bromo-4-(^-((3-(l-pyrrolidin-2-only)propylamin^ 
ethenyl)phenyl] sulfide;] 

(2,4-Dichlorophenvn[2-bromo-4-(^-((3-(2-oxopyrrolidin-l-vnpropylam 
ethenvOphenvl] sulfide; 

(2 5 4-Dichlorophenyl)[2-formyM sulfide; 

(2-Chloro-6-formylphenyl)[2-chloro^ 

phenyl] sulfide; 

(2-Cyanophenyl)[2-chloro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-cyano-4-(£'-((morpholin- 1 -yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Bromophenyl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-(Pyrrolidin- 1 -yl)phenyl) [2-chloro-4-(£-((niorpholin- 1 -yl)carbonyl) 
ethenyl) phenyl] sulfide; 

[(2-Methoxyphenyl)-[2-chloro-4^ 
(2-MethoxyphenvlH2-chloro-4-(E-[fa^ 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((3-carbomethoxypiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Methylphenyl)[2-nitro-4-(£'-((3-carboxamido-4-carbobenzoxypiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2Jsopropylphenyl)[2-nitro-4-(£-((2-carbo 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(£'-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(£-((morpholin - 1 -yl)carbonyl) 
ethenyl) phenyl] sulfide; 

[(2-Isopropylphenyl)[2-trifluoromethyl-4-(E-((3-(pyrrolidin-2-on- 1 -yl)prop- 1 - 
ylamino)carbonyl) ethenyl)phenyl] sulfide;] 
(2-IsopropylphenYl)[24rifluorometh^ 
vlamino)carbonvl) ethenvOphenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(£'-((cyclobutylamino)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(£ , -((cyclopentylamino)carbonyl) 
ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-trifluorome&^ 
ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-carbomethoxy-4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Biphenyl)[2-chloro-4-(£'-((morpholin- 1 -yl)carbonyl)ethenyl) phenyl] sulfide; 

(3 5 4-Dimethylphenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l- 

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-trifluoromethyl-4-(£-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(5-Indolyl)[2-chloro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(5-Benzodioxolyl)[2-chloro-4-(£-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((2-carbomethoxypiperazin-l-yl)carbonyl)ethen 
phenyl] sulfide; 
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[(2,3-Dimethoxyphenyl)-[2-^ 
sulfide;] 

(23-DimethoxYphenyl)-[2- 
sulfide; 

(2-Fluorophenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)ph^ 

(2-Bromophenyl)[2-trifluoromethyl-4-(£ , -((4-(/er^butoxycarbonyl)piperazin-l- 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-(Pyirolidin-l-yl)pheny^ 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(3-Carboxamidophenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(3-(Hydroxymethyl)phenyl)[2-ni1ro-4-(£ , -((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

Phenyl[2-trifluoromethyl-4-(£-((4-(^rr-butoxycarbonyl)piperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(£ , -((2-carbomethoxy-4-(/e^- 
butoxycarbonyl)piperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(^ 

butoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
[(2-Ethoxyphenyl)-[2-chloro-4(E-[(morpholin-l-yl)carbonyl]ethenyl)phenyl]sulfi 
(2-EthoxyphenYlH2-chloro-4^^ 
(2-Methoxyphenyl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-(Azetidin- 1 -yl)phenyl)[2-trifluoromethyl-4-(£'-((4-(^-butoxycarbonyl)piperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-(Piperidin- 1 -yl)phenyl)[2-trifluoromethyl-4-(jE , -((4-(^rr-butoxycarbonyl)piperazin- 1 - 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(3-Chloro-2-formylphenyl)[2-cM 

ethenyl) phenyl] sulfide; 

(2-Trifluoromethylphenyl)[24rifluorom 

ethenyl) phenyl] sulfide; 
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(3-Bromophenyl)[2-trifluoromethyl-4-(£-((4-acetylpiperazin-l-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(3 , 5 -Dimethylphenyl) [2 -tri fluoro^ 

ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-dim 

carbonyl)piperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-dimethylaminocarbonyl-4-carbomethoxypiperazm^ 
l-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-dimethylaminocarbonyl-4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-(l-morpholinocarbonyl)-4-rer/- 
butoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-(((3-dimethylaminocarbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((3-(benzylaminocarbonyl)-4-rer/- 
butoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(£'-((3-(dimethylaminocarbonyl)-4-rer^- 
butoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
[(2-Bromophenyl)[2-chloro-4-(E-((3-(55-hydroxymethyl-pyrrolidin-2-on- 1 -yl)prop- 1 - 
ylamino)carbonyl) ethenyl)phenyl]sulfide;] 

(2-BromophenYnr2-chloro-4-(E-((3-(5 < S f -hYdroxymethvl-2-oxopvrrolidin- 1 -vDprop- 1 - 
ylamino^carbonvl) ethenyl)phenvl]sulfide: 

[(2-Bromophenyl) [2-chloro-4-(E-((3 -(pyrrolidin-2-on- 1 -yl)prop- 1 -ylamino)carbonyl) 

ethenyl)phenyl]sulfide;] 

(2-BromophenYl)[2-chloro-4-(E-((3-^ 

ethenvDphenvl] sulfide; 

[(2-Bromophenyl)[2-chloro-4-(E-(N-methyl-N-(3-(pyrrolidin-2-on-l-yl)prop-l- 
yl)amino)carbonyl) ethenyl)phenyl] sulfide;] 
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(2-Bromophenvl)[2-chloro-4-(E-(K-methvl-N-(3-(2-oxvopvrrolidin- 1 -vDprop- 1 - 
yl)amino)carbonvl) ethenvOphenyl] sulfide; 
[(2-[2-Methoxy]ethoxyphenyl)-[2-chloro^ 
sulfide;] 

(242-Methoxy]ethoxyphenylV[2-chloro^ 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(^-((3-(morpholinocarbonyl)piperazin4^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((4-^rr-butoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((4-methoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-(4-(pyridine-4-carbonyl)piperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(^ 

butoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-^ 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(i^(^ 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(4-Hydroxyphenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-l)carbonyl)ethenyl)phenyl]sulfide; 

(3 5 5-Dichlorophenyl)[2-nitro-4-(£ , -((4-acetylpiperazin-l- 

yl)carbonyl)ethenyl)phenyl]sulfide; 

[(2-Bromophenyl)[2-chloro-4-(E-(^ 

ylamino)carbonyl) ethenyl)phenyl]sulfide;] 

(2-Bromophenyl)[2-chloro-4-(E-(n-(5^ 

vlamino)carbonvl) ethenyHphenyl] sulfide; 

[(2-Bromophenyl)[2-chloro-4-(E-((3-(5iS , -methoxymethyl-pyrrolidin-2-on-^ 
ylamino)carbonyl) ethenyl)phenyl]sulfide;] 
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(2-Bromophenyl)[2-chloro-^^ 
ylamino)carbonyD ethenyDphenyl] sulfide; 
[(2-Bromophenyl)[2-chloro-4-^ 
ylamino)carbonyl) ethenyl)phenyl] sulfide;] 

(2-Bromophenyl)|"2-chloro-4-(E-((3-(47?-hvdroxy-2-oxopyrrolidin- 1 -vDprop- 1 - 
ylamino)carbonyQ ethenyDphenyl] sulfide: 

Phenyl[2-nitro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 
(2-Dimethylaminophenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl) 
ethenyl) phenyl] sulfide; 

(3-((2-Hydroxyethyl)aminocarbonyl)phenyl)[2-nitro-4-(£'-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(3-((3-(l-Imidazolyl)propyl)aminoc^^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(3-((2-(l -Morpholinyl)ethyl)aminocarbonyl)phenyl)[2-nitro-4-(£ r -((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-hydroxymethyl-4-/er^-butoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((4-formylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((2-hydroxymethyl-4-^r/-butoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E4(3-ethoxycarbonylpiperidin-l-yl)carbonyl]ethenyl) 
phenyl] sulfide; 

(3- Aminophenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl]sulfide; 
(4-Aminophenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl]sulfi^ 
(2,4-Dimethylphenyl)[2- nitro-4-(is-((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 
(2,5-Dimethylphenyl)[2- nitro-4-(£-((4-acetylpiperazin-l - 
yl)carbonyl)ethenyl)phenyl]sulfide; 
(4-Methoxyphenyl)[2-nitro-4-(£-((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 
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(3-Chlorophenyl)[2-nitro^ 

[(2-Chloro, 4,5-diaminophenyl)[2-chloro-4-(£-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide;] 

(2-Chloro-4,5-diaminophenyQ[2-chlore^ 
phenyl] sulfide; 

[(3,4-Diaminophenyl)[2-chloro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl)ethenyl) phenyl] ] 
(3 ,4-Diaminophenvl)r2-chloro-4-(^-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 

[(6-Chlorobenzimidazol-2-on-5-yl)[2-chloro-4-(£'-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

(6-Chloro-2-oxo-23-dihydro-lH-benzimidazol-5-yl)[2-chloro-4-(^-((4-acetyl^ 
1-yDcarbonyQethenyl) phenyl] sulfide; 

(1 -Methylindol-7-yl)[2-chloro-4-(£ , -((4-acetylpiperazin-l -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

[(2-Hydroxy, 4-aminophenyl)[2-chloro-4-(£-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide;] 

(2-Hydroxy-4-aminophenyl)[2-chloro-4-(£ , -((4-acetylpiperazin-l-yncarbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-methylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-(pyridine-2-carbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-(pyridine-3-carbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((2-carbomethoxy-4-methoxycarbonylpiperazm^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((2-carboxy-4-methoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-carbomethoxy-4-methylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 
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[(2-Ethoxyphenyl)- [2-chloro-4(is- [(3 -carboxypiperidin- 1 -yl)carbonyl] ethenyl)phenyl] 
sulfide;] 

(2-Ethoxyphenyl)-[2-chloro^ 
sulfide; 

[(2-Ethoxyphenyl)-[2-chloro-4(E-[(3-carboxypiperidin-l-yl)carbonyl]ethenyl)p 
sulfide;] 

[(2-Ethoxyphenyl)42-chloro-4(E-[(2-ethoxycarbonylpiperidin-l-yl)carbonyl]ethen 
phenyl] sulfide;] 

(2-Ethoxvphenyl)-f2-chloro-4-^ 
phenyl] sulfide; 

(2-Ethoxyphenyl) [2-trifluoromethyl-4-(£ , -((l-(^e^butoxycarbonyl)-4-hydroxypyrrolidin- 
3-ylamino)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(£-[(2-carboxypiperidin-l-yl)carbonyl]ethenyl)phe 
sulfide; 

[(2-Ethoxyphenyl)-[2-chloro-4(£-[(2-carboxypiperidin-l-yl)carbonyl]ethenyl)pheny 
sulfide;] 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-(£-((fpyrrolidin-3-ene-l-yl)c^ 
phenyl] sulfide; 

[(2-Ethoxyphenyl)[2-trifluoromethyl-4-(E-((3-(pyrrolidin-2-on-^ 
ylamino)carbonyl) ethenyl)phenyl] sulfide;] 
(2-Ethoxyphenyl)[2-trifluoromethyl^^ 
ylamino)carbonyl) ethenyl)phenyl]sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-(£'-((4-acetylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-(£ , -((4-(ethoxycarbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Ethoxyphenyl)[2-trifluoromethyl-4-^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 
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[(2-Ethoxyphenyl)-[2-chto 
phenyl]sulfide;] 

(2-Ethoxvphenyl)-[2-chloro-4-(i^ 
phenyl] sulfide; 

[(2-Ethoxyphenyl)-[2-chloro-4(£-[(4-carboxypiperidin-l-yl)carbonyl]eth^ 
sulfide;] 

(2-EthoxYphenylV[2-chloro-4-(£4(4-^ 
sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(£ , -((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( J E-((4-ethoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((4-isopropoxycarbonylpiperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((4-isobutoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-((l -propen-2-oxy)carbonyl)piperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((4-propionylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-carboxamidopiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-methylaminocarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl) [2-nitro-4-(£ , -((4-(pyrimidin-2-yl)piperazin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(.E-((4-hydroxyacetylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl) [2-nitro-4-(£ , -((4-(pyrazine-2-carbonyl)piperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-Isopropylphenyl)[2-trifluorom 
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yl)carbonyl)ethenyl) phenyl] sulfide;] 

(2-Isopropylphenvn[24rifluoromethvl-4-(£'-(((2-carboxvpmol-3-ene-l- 
yl)carbonyl)ethenyl) phenyl] sulfide methyl ester; 

(2-Isopropylphenyl)[2-nitro-4-(^-((3-hydroxymethyl-4-methylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-Isopropylphenyl)[2-trifluoromethyl-4-(^-(((2-carboxypyrrol-3-in-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

(2-IsopropylphenyDr2-trifluoromethyl-4-(jg-(((2-carboxypyrrol-3-e 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(^-(((2-hydroxymethylpyrrolidin- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-methylaminocarbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-(((3-cyclopropylaminocarbonyl)piperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-carboxamidopiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-carbomethoxy-4-oxopiperidin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro^ phenyl] 
sulfide; 

(1 -Ethylindol-7-yl)[2-chloro-4-(£ , -((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

[(3-[2-Methoxy]ethoxyphenyl)-[2-ch^ 
sulfide;] 

0-[2-Methoxy1ethox\^henylH2-^ 
sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((4,4'-5'-dioxythiomorpholin-l-yl)carbonyl) 
ethenyl)phenyl] sulfide; 
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[(2-Bromophenyl)[2-chloro-4-^ 

yl)prop-l-yl)amino)carbonyl) ethenyl)phenyl]sulfide;] 

(2-BromophenvO[2-chloro^ 

vl)prop-l -vl)amino)carbonvl) ethenvnphenvllsulfide; 

[(2-Bromophenyl)[2-chloro-4-(E-((4-5-oxythiomorpholin- 1 -yl)-2- 

pyrrolidinone)carbonyl) ethenyl)phenyl] sulfide;] 

(2-Bromophenyl)[2<hloro-4-(E-((4-ff^ 

ethenypphenyl] sulfide; 

(2-Methoxy-5-chlorophenyl)[2^ 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(^-((3-acetoxymethyl)piperazin-l-yl)carb 
phenyl] sulfide; 

[(2-Isopropylphenyl)[2-nitro-4-(£ , -((3,5-dimethyl-4acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

(2-IsopropylphenyQ[2-nitro-4-(7s-((3 ,5-dimethyl-4-acetyl-piperazin- 1 - 
yDcarbonyDethenyl) phenyl] sulfide; 

(l-Methylindol-5-yl)[2-chloro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

[(Benzodioxan-6-yl)[2-nitro-4-(E-((3-(pyrrolidin-2-on- 1 -yl)prop- 1 -ylamino)carbonyl) 
ethenyl)phenyl]sulfide;] 

(Benzodioxan-6-yl)r2-nitro-4-(E-((3 -( 2-oxopyrrolidin- 1 -yDprop- 1 -ylamino^carbonyH 
ethenvOphenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£'-((3-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£ , -((4-carboethoxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-(Z-((4-acetylpiperazin-l-yl)carbonyl)eth^ 
phenyl] sulfide; 
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(2-Ethoxyphenyl) [2-trifluoromet^ 
phenyl] sulfide; 

(2-Methyl-3-chlorophenyl)[2-nitro-4-(£-((4-acetylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£ , -((3-carboxamidopiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£-((2-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£-((4-carboxamidopiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£ , -((4-^r/-butoxycarbonylpiperazin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2Hiitxo-4-(2i^ 
phenyl] sulfide; 

(2-Isopropylphenyl) [2-mtro-4-(£^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-carboethoxypiperazin4-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-isopropoxycarbonylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((3-(dimethylaminocarbonyl)-4-methylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-carbomethoxy-4-hydroxypiperidin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-hydroxymethyl-4-hydroxypiperidin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-(£ , -((2-carbomethoxy-4- 
(methoxycarbonyl)piperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Ethoxyphenyl)[2-trifluoromethyl-4-(£-((2-carbomethoxy-4-methyl piperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-Ethoxyphenyl)[2-trifluorome 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(Indol-6-yl)[2-chloro-4-(£ , -((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] sulfide; 
[(1 -Ethyl,3-(dimethylaminomethyl)indol-7-yl)^ 1 - 

yl)carbonyl)ethenyl) phenyl] sulfide;] 

( 1 -Ethvl-3-(dimethvlaminomethvl)indol-7-yl)r2-chloro-4-(£ , -r(4-acetvlpiperazin- 1 - 
yQcarbonvDethenvl) phenyl] sulfide; 

(5-Ethoxybenzodioxan-6-yl)[2-chloro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Ethyl-4-bromophenyl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£'-((2-carboxypiperidin- 1 -yl) carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£ , -((4-carboxymethylpiperazin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(3-Morpholinophenyl)[2-nitro-4-(£-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(5-Ethoxybenzodioxan-8-yl)[2-chloro-4-(£'-((4-acetylpiperazin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(5-Chloro-8-ethoxyquinolin-7-yl)[2-chloro-4-(£'-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-carboethoxypiperidin4-yl)carbonyl)etheny0 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((3-carboxypiperidin-l-yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ r -(((3-ethanesulfonylaminocarbonyl)piperidm^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(£'-(((3-(4-methylpiperazine) 
sulfonylaminocarbonyl)piperidin- 1 -yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(£'-(((3-/?4oluenesulfonylaminbcarbonyl)pipe 
yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2Jsopropylphenyl)[2-nitro-4-^ 
phenyl] sulfide; 

[(2-Hydroxyphenyl)- [2-chloro-4(£- [(morpholin- 1 -yl)carbonyl] ethenyl)phenyl] sulfide] 

(2-Hvdroxvphenvl)-[2-chloro-4-(£ t -[(morpholin-l-vl)carbonyl1eth^ 

(1 -(Carboxymethyl)indol-5-yl)[2-chloro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((4-acetylpiperazin-l-yl)carbonyl)eth^ 
phenyl] sulfide; 

[(2-Isopropylphenyl)[2-nitro-4-(£'-((3-(l -pyrrolidin-2-onyl)prop- 1 -ylamino) 
carbonyl)ethenyl) phenyl] sulfide;] 

(2-Isoprop ylphenyl)[2-nitro-4-CE-((3 -(2-oxop vrrolidin- 1 -vDprop- 1 -ylamino) 
carbonyQethenvl) phenyl] sulfide; 

(3-(2-Morpholinoethylamino)phenyl)[2-trifluoromethyl-4-(£-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Pyrrolidin- 1 -ylphenyl)[2-nitro-4-(£ , -((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(3-Bromophenyl)[2-nitro-4-(£-((3-carboethoxypyrrolidin-l-yl)carbonyl)eth^ phenyl] 
sulfide; 

(3-Bromophenyl)[2-nitro-4-(£ , -((4-carboethoxypyrrolidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-(Hydroxymethyl)-benzodioxan-6-yl)[2-chloro-4-(£-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(Benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-(pyiTolidin-2-on- 1 -yl)prop- 1 - 
ylamino)carbonyl) ethenyl)phenyl] sulfide;] 
(T3enzodioxan-6-yl)[2-trifluoromethyM^^ 
ylamino)carbonyl) ethenyDphenyl] sulfide; 

(3-(Dimethylaminomethyl)indol-5-yl)[2-chloro-4-(5-((4-acetylpiperazin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-ni1xo-4-(£'-((2-carboethoxypiperidin-l-yl)carbonyl)ethenyO 
phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-(£'-((2-carboxypiperidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((4-carboxypiperidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl) [2-nitro-4-(£ , -(((4-j9-toluenesulfonylaminocarbonyl)piperidin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(2-Isopropylphenyl)[2-nitro-4-(^ 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((3-carboethoxypiperidin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 

(Ben2odioxan-6-yl)[2-trifluoromethyl-4-(£'-((2-carboethoxypiperidin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(£ , -((4-carboxypiperidin- 1 -yl) carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(^-((3-carboxypyrrolidin-l-yl)carb 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((4-carboethoxypiperidin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((2-carbomethoxy-4-^r/- 
butoxycarbonylpiperazin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 
(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((2-carbomethoxy-4- 
methoxycarbonylpiperazin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 
(Benzodioxan-6-yl)[2-trifluoromethyl-4-(^-((2-carbomethoxypiperazin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 

(2-Methyl-3-(carboethoxymethyl)indol-5-yl)[2-trifluoromethyl-4-(^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

( 1 -(2-Methoxyethyl)indol-5-yl)[2-chloro-4-(^-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(is-((3 -(dimethylaminocarbonyl)-4-hydroxypiperidin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-cyanomorpholin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((3-carboethoxymorpholin-l-yl)carbonyl)eth^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(Z^ 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£'-((4-carboxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£ , -((2-carboxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[24rifluoromethyl-4-(£'-((4-carbomethoxypiperazin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 

[(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£ , -((3-aza-6 5 9-diooxaspiro[5.4]decan-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

(Benzodioxan-6-vl)[2-trifluoromethyl-4-(£'-((3-aza-6 % 9-dioxaspiro[5.4]decan-l- 
YOcarbonvDethenyl) phenyl] sulfide; 

[(Benzodioxan-6-yl)[2-trifluoro-4-(£'-((4-(benzimidazolon- 1 -yl)piperidin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

(Beiizodioxan-6-vl)r24rifluoro-4-(£-((4-(2-oxo-23-dihvdro-lH-benzimidazole-^ 
vl)piperidin-l-vl)carbonvl)ethenvl) phenvll sulfide: 
(Benzodioxan-6-yl)[2-trifluoromethyl-4-^ 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£ , -((3-carbomethoxy-4- 
methoxycarbonylpiperazin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(j?-((3-carboxymorpholin-l-yl)carbonyl)ethenyO phenyl] 
sulfide; 
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(Benzodioxan-6-yl)[2-trifluorom 
yl) carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£ , -((morpholin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£ , -((4-(pyrrolidin- 1 -yl)piperidin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-Isopropylphenyl)[2-nitro-4-(£ , -((3-aza-6,9-diooxaspiro[5.4]decan-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 

(2-IsopropYlphenvl)[2-nitro-4-(^-((3-aza-6,9-dioxaspiror5.4]decan-l- 
yDcarbonvDethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( J £'-((2-(dimethylaminomethyl)piperidin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( J E'-((piperidin- 1 -ylamino)carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((3-carboxy-4-methoxycarbonylpiperazm^ 

yl) carbonyl)ethenyl) phenyl] sulfide; 

[(2-(Dimethylaminocarbonyl)-benzodioxan^ 

yl)carbonyl)ethenyl) phenyl] sulfide;;] 

(2-(I)imethylaminocarbonyl)-benzodto^ 

yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-Isopropylphenyl)[2-nitro-4-(^-((3-(2-(methoxymethyl)tetrazol-5-yl) piperidin-1- 
yl)carbonyl)ethenyl) phenyl] sulfide] 

(2-Isopropylphenyn[2-nitro-4-(^-((3-(2-(methoxymethyl)tetra2ol-5-yl) piperidin-1- 
vDcarbonyDethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-(l-(methoxymethyl)tetrazol-5-yl) piperidin-1- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[( 1 -Methylindol-5 -yl) [2-chloro-4-(£-((3 -( 1 -pyrrolidin-2-onyl)propylamino) 
carbonyl)ethenyl) phenyl] sulfide;] 

(1 -Methylindol-5-yn|"2-chloro-4-(£ , -((3-(2-oxopyrrolidin- 1 -yppropylamino) 
carbonyDethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-(£-((3-(tetrazol-5-yl) piperidin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 

[(1 -Methylindol-5-yl)[2-chloro-4-(£ r -((3-carboethoxypiperidin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide] 

n-Methylindol-5-yl)[2-chloro-4-(i^ 
phenyl] sulfide; 

(l-Methylindol-5-yl)[2-chloro phenyl] 
sulfide; 

(l-Methylindol-5-yl)[2-chloro-4-(£-((4-carboethoxypiperidin-l-yl)carbonyl)ethenyl^ 
phenyl] sulfide; 

[(l-Methylindol-5-yl)[2-chloro-4-(£ r -((3-carboxypiperidin-l-yl)carbonyl)etheny phenyl] 
sulfide;] 

(l-Methvlindol-5-vl)[2-chloro-4-(£-(f4-carboxvpiperidin-l-vl)carbonvnethenyl) phenyl] 
sulfide; 

(24sopropylphenyl)[2-nitro-4-(£-((2-( 1 -methylpyrrolidin-2- 
yl)ethylamino)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-(pyrrolidin- 1 -yl)piperidin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((4-sulfopiperidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( J £-((3-hydroxypiperidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£:-((3- 

((ethanesulfonylamino)carbonyl)piperidin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 
(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£'-((3-((p- 

toluenesulfonylamino)carbonyl)piperidin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 
(Benzodioxan-6-yl)[2-trifluoromethyl-4-( J E-((4- 

((ethanesulfonylamino)carbonyl)piperidin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 

[(Benzodioxan-6-yl)[2-trifluorome 

yl)carbonyl)ethenyl) phenyl] sulfide;] 
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(Benzodioxan-6-vnr24rifluoromethvl-4-(£-((2-(tetrazol-5-vl)morph 
vDcarbonvDethenyD phenyl] sulfide; 

[(2-Isopropylphenyl)[2-nitro-4-(£-((2 -butyl, 5-(tetrazol-5-yl)moipholin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide;] 
(2-IsopropylphenyDf2-nitro-4-(£-(^ 
yPcarbonyDethenyl) phenyl] sulfide; 

(2-(and 3-)(Hydroxymethyl)-benzodioxan-6-yl)[2-nitro-4-(£'-((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(2-(and 3-)(Hydroxymethyl)-benzodioxan-6-yl)[2-nitro-4-(E-((3-(pyrrolidin-2-on- 1 - 
yl)prop-l-ylamino)carbonyl) ethenyl)phenyl]sulfide;] 
(2-(and 3-)(HydroxymethyD-benzodioxan-6-yD[2^ 
yDprop- 1 -ylamino)carbonyl) ethenyDphenyl] sulfide; 

[(2-(and 3 -)(Hydroxymethyl)-benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3 -(pyrrolidin- 
2-on- 1 -yl)prop- 1 -ylamino)carbonyl) ethenyl)phenyl] sulfide;] 
(2-(and 3-¥HydroxymethylVbenzodioxan-6-vl)r24rifluoromethyl-4-(E-(r3-(2- 
oxopyrrolidin- 1 -yDprop- 1 -ylamino)carbonyP ethenyDphenyl] sulfide; 

[(3-Hydroxymethyl)-benzodioxan-6-yl)[2-nto^ 
ylamino)carbonyl) ethenyl)phenyl]sulfide;] 
(3-HydroxymethylVbenzodioxan-6-yl)r2-nitro-4-(E-((3-(2-oxopyrr 
ylamino)carbonyP ethenyDphenyl] sulfide; 

[(Benzodioxan-6-yl)[2-chloro-4-^ phenyl]] 
( r Benzodioxan-6-yD[2-chloro-4-(£ , -((3-carboxypiperidin-l-yDcarbonyDethenyD 
phenyl] sulfide; 

[(2-(and 3-)(Aminomethyl)-benzodioxan-^ 

on- 1 -yl)prop- 1 -ylamino)carbonyl) ethenyDphenyl] sulfide;] 

(2-(and 3-)(AminomethyD-benzodioxan-6-yDr2-trifluoromethyl-4-(E-((3-r2- 

oxopyrrolidin- 1 -yPprop- 1 -ylamino)carbonyP ethenyDphenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(^-((3-(methylaminocarbonyl)morpholin-l- 

yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-(£-((3-(hy^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£ , -((3-(acetamidomethyl)morpholin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(Benzodioxan-6-yl)[2-chloro-4-(E-((3-(pyrrolidin-2-on-l-yl)prop-l-ylamino)carbonyl) 

ethenyl)phenyl]sulfide;] 

(Benzodioxan-6-yl)[2-chloro-4-(E-((3-^ 

ethenvDphen yl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(£-((3-carboethoxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

[(Benzodioxan-6-yl)[2-chloro-4-(£'-((2-carboethoxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide] 

(Benzodioxan-6- vn[2-chloro-4-(£'-((2-carboethoxvpiperidin- 1 - yl) carbonvDethenvD 
phenyl] sulfide; 

[(2-Methoxyphenyl)-[23-dichloro 
sulfide;] 

(2-MethoxyphenylV[2J-dichloro-4-^ 
sulfide; 

[(2-Methoxyphenyl)-[23-dimethyl-4(£-[(moipholin-l-yl)carbonyl]ethenyl)ph^ 
sulfide;] 

(2-Methoxyphenyl)-r2,3-dimeth^ 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£'-((indol-5-ylamino)carbonyl)ethenyl) phenyl] sulfide; 
(Benzodioxan-6-yl)[2-chloro-4-( J £'-((3-carboxypiperidin-l-yl) carbonyl)ethenyl) phenyl] 
sulfide; 
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(Benzodioxan-6-yl)[2-chloro-4-(£'-((3-(tetrazol-5-yl)piperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 
(Benzodioxan-6-yl)[2-chloro 
carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(£'-((2-carboxypiperidin- 1 -yl) carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(£-((3-(tetrazol-5-yl)morpholin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(^-((4-(methylaminocarbonyl)piperazin-l-yl) 
carbonyl)ethenyl) phenyl] sulfide; 
[(2-Methoxyphenyl)-[2,3-dichloro-4(^ 
phenyl] sulfide;] 

(2-Methoxvphenvl)-f23-dichloro^ 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-( J £'-((4-(tetrazol-5-yl)piperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

[(2-Methoxyphenyl)-[3-chloro-4(£-[(morpholin-l-yl)carbonyl]ethenyl)phenyl]su^ 
(2-Methoxvphenvl)-[3-chloro-4-(^-[(morpholin-l-vl)carbonvl]ethenyl)ph^ 
(2-Isopropylphenyl)[2-nitro-4-(£ , -((4-oxopiperidin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£'-((3- J R-carboethoxypiperidin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((3- J R-carboxypiperidin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(Benzodioxan-6-yl)[2,3-dichloro-4-(E-((3-(pyrrolidin-2-on-l-yl)prop-l- 
ylamino)carbonyl) ethenyl)phenyl] sulfide;] 

(Benzodioxan-6-yn[2,3-dichloro-4-(E-((3-(2-oxopyrrolidin-l-yl > )prop-l- 
ylamino)carbonyl) ethenyDphenyl] sulfide; 

(Benz6dioxan-6-yl)[2,3-dichloro-4-( J £-((4-acetylpiperazin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 
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(Benzodioxan-6-yl)[23-dichloro-4-(£'-((3-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-(£'-((4-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-(^-((3-carboxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2 3 3-dichloro-4-(£'-((4-carboxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

[(2-Isopropylphenyl)[2,3-dichloro-4-(£-((3-(l-pyrrolidin-2-onyl)propylamino) 
carbonyl)ethenyl) phenyl] sulfide;] 

(2-Isoprop ylphenvl) [2 ,3 -dichloro-4-(£-((3 -(2-oxop yrrolidin- 1 - vOprop vlamino) 
carbonvDethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2 5 3-dichloro-4-(£'-((4-acetylpiperazin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-(£-((3-carboethoxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-(£ , -((4-carboethoxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2 5 3-dichloro-4-(£ r -((3-carboxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-(£'-((4-carboxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(1 -Methylindol-5-yl)[2 5 3-dichloro-4-(,E'-((3-carboethoxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(l-Methylindol-5-yl)[2,3-dichloro-4-(£-((3-carboxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

( 1 -Methylindol-5-yl)[2,3-dichloro-4-(£'-((4-carboethoxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(l-Methylindol-5-yl)[2,3-dichloro-4-(£'-((4-carboxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 
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[(2-Ethoxyphenyl)-[2^-dichloro^ 
phenyl] sulfide;] 
(2-EthoxvphenYl>[23-dichloro^ 
phenyl] sulfide; 

[(2-Ethoxyphenyl)-[2,3-dichloro-4(£'-[(morpholin-l-yl)carbonyl]ethenyl)phenyl] 
sulfide;] 

(2-Ethoxvphenvl)-[2J-dichloro-4-^ sulfide; 

[(2-Ethoxyphenyl)-[2 ) 3-dichloro-4(£ , -[(3-carboxypiperidin-l-yl)carbonyl]ethenyl) 

phenyl] sulfide;] 

(2-EthoxyphenylV[23-dichlore^ 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-carboethoxypyrrolidin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(£-((3-carboxypyrrolidin-l-yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[23-difluoro-4-(£-((3-carboethoxypiperidin-l-yl)carbonyl)ethenyl^ 
phenyl] sulfide; 

(2-Isopropylphenyl)[2 5 3-difluoro-4-(£'-((3-carboxypiperidin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2 ? 3-difluoro-4-(£-((4-carboxypiperidin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

[(Benzodioxan-6-yl)[2-trifluoromethyl-4-(£-((3-ethoxycarbonylpyrrolidin-l- 
yl)carbonyl)ethenyl) phenyl] sulfide] 

(Benzodioxan-6-yn[2-trifluoromethyl-4-(£ , -((3-ethoxycarbonylpyrrolidin-l- 
yDcarbonyPethenyD phenyl] sulfide; 
(Benzodioxan-6-yl)[2-trifluorometh^ 
phenyl] sulfide; 

(2-Methoxyphenyl)[2-chloro-3-trifluoromethyl-4-(£-((4-carboethoxypiperi 
yl)carbonyl)ethenyl) phenyl] sulfide; 
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[(2-Methoxyphenyl)[2-chloro-3-trifluoromeft^ 
yl)carbonyl)ethenyl) phenyl] sulfide;] 
(2-MethoxYphenvl)[2-chloro-3-tri 
vDcarbonvDethenyl) phenyl] sulfide; 
(2-Methoxyphenyl)[2-chloro-3-t^ 
phenyl] sulfide; 

(Benzodioxan-6-yl) [ 4-(£-((4-carboxypiperidin-l-yl) carbonyl)ethenyl)naphthyl] sulfide; 
[(2-Methoxyphenyl) [2,3-dichloro-4-(£-((4-(spiro-hydantoin-5-yl)-piperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide;] 

(2-Methoxyphenyl) |"2J-dichloro-4-(£ > -((4-2,4-dioxo-L3,8-triazaspiro|"4.51)-piperidin-l- 
yl)carbonyDethenyl)phenyl] sulfide; 

[(2-Methoxyphenyl) [2,3-dichloro-4-(£'-(4-(2-(2-hydroxyethoxy)ethyl)piperazin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide;] 

(2-Methoxyphenyl)[ 2,3-dichloro-4-(£-((4-ethylpiperazin- 1 -yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Isopropylphenyl)[ 2 ,3-dichloro-4-(£:-((4-(2-(2-hydroxyethoxy)ethyl)piperazin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[(Benzodioxan-6yl)[2,3-bis(trifluoromethyl)-4-(E-((4-carboxypiperidin-l- 
yl)carbonyl)ethenyl)phenyl]sulfide;] 

(Benzodioxan-6-yn[2J-bisftrifluoromethyl)-4-(E-((4-carboxypiperidin-l^ 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [23-dichloro-4-(E-((4-(carboxymethylamino)carbonyl-piperidin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2 5 3-bis(trifluoromethyl)-4-(E-((4-carboxymethylpiperazin- 1 -yl) 
carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-((4-N-(2-hydroxyethyl)piperazin-l- 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(l-Methylindol-5-yl) [2,3-dichloro-4-(£'-((4-(carbo-2,3-dihydroxypropylamino)piperidin- 
1 -yl)carbonyl)ethenyl)phenyl] sulfide; 
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(2-Methoxyphenyl) [2 ) 3-dichloro-4-(£'-(4-(2 ? 3-dihydroxypropionyl)piperazin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(£-(4-(2 5 3-dihydroxy-3-carboxypropionyl)piperazin- 
1 -yl)carbonyl)ethenyl)phenyl] sulfide; 

(l-Methylindol-5-yl) [23-dichloro-4-(^-((4-(carboxymethylamino)carbonyl-piperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(1 -Methylindol-5-yl) [2,3-dichloro-4-(£ t -((4-sulfopiperidin-l -yl)carbonyl)ethenyl)phenyl] 
sulfide; 

( 1 -Methylindol-5-yl) [2 ? 3-dichloro-4-(£-(4-methylhomopiperazin- 1 - 
ylcarbonyl)ethenyl)phenyl] sulfide; 

[(l-Methylindol-5-yl) [2 ? 3-dichloro-4-( J E'-(4-tetrohydrofuroylpiperazin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide;] 

( 1 -Methvlindol-5-vl) |"2J-dichloro-4-(£'-(4-tetrahvdrofurovlpipera2in- 1 - 
YDcarbonyDethenyDphenvll sulfide; 
(Benzodioxan-6-vnr2-(benzodioxan-6-sulfanvl)-4-(E-((4- 
morpholino)carbonvl)ethenvl)phenvl]sulfide; 

(2-Methoxyphenyl) [2 J 3-dichloro-4-(£ r -((4-amino-4-carboxypiperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 
(2-Methoxyphenyl)[23-dichloro-4-^ 
sulfide; 

(l-Methylindol-5-yl) [2 5 3-dichloro-4-(£'-(4-(carbo-3-sulfopropylamino)piperadin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl)[ 2 5 3-dichloro-4-(£'-(4-acetylamino-4-carboxypiperidin- 1 - 
ylcarbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-((4-carboxypiperidin-l- 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) 5-[8-(E-((4-(aminocarbonyl)piperidin-l- 
yl)carbonyl)ethenyl)quinolinyl]sulfide; 

(2-Methoxyphenyl) [2-trifluoromethyl-4-(E-((4-carboxypiperidin-l - 
yl)carbonyl)ethenyl)phenyl]sulfide; 
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diazabicyclo(2.2.1)heptan-2-yl > )carbonvnethenvl > )phenyllsulfide; 
[(l-Methylindol-5-yl) [ 2>dichloro-4-(£/Z-((lS,4S)-2,5-dia^ 
ylcarbonyl)ethenyl)-2,3-dichlorophenyl] sulfide;] 
g-Methylindol-5-ylU23-dichloro^ 
ylcarbonyl)ethenyl)phenyl] sulfide; 

[(l-Methylindol-5-yl) [2,3-dichloro-4-(£'-(4-hydroxy-3-carboxypiperadin-l- 
ylcarbonyl)ethenyl)phenyl] sulfide;;] 

(l-Methylindol-5-yD [2,3-dichloro-4-(£'-(4-hydroxy-3-carboxypiperidin-l- 
ylcarbonyDethenyDphenyl] sulfide; 

(l-Methylindol-5-yl) [ 2,3-dichloro-4-(£ r -(S-oxothiomorpholin-l- 
ylcarbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-( J E'-((4-sulfophenylamino)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(£-((4- 
carboxyphenylamino)carbonyl)ethenyl)phenyl] sulfide; 
[3-(4-Morpholino)phenyl] [2,3-dichloro-4-(£'-[(4-carboxypiperidin- 1 - 
yl)carbonyl]ethenyl)phenyl] sulfide; 

[[3-(4-Morpholino)phenyl] [2,3-dichloro-4-(£ , -((4-carboxypiperidin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide;] 

(2-Methoxyphenyl)[23-bis(trifluoromethyl)-4-(E-((4-phenylcarboxypiperidin-l- 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [2 J 3-dichloro-4-(£ , -(((4-hydroxylaminocarbonyl)piperidin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2 5 3-dichloro-4-( J E'-((N-carboxymethyl-N- 
phenylamino)carbonyl)ethenyl)phenyl] sulfide; 
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(2-Methoxyphenyl) [3-chloro-6-hydroxy-4-(E-((3-carboxypiperidin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 
(2-Methoxyphenyl) [2,3-dichloro-4-(£-(4-(( 1 -(2-phenyl- 1 - 
carboxyethyl)amino)carbonyl)piperidin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 
(2-Methoxyphenyl) [2 ,3-dichloro-4-(£-(4-(( 1 -(2-hydroxy- 1 - 
carboxyethyl)amino)carbonyl)piperidin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 
(3-(l-(3-Carboxypiperidinyl)phenyl)[2,3-dichloro-4-(E-((l,2,5,6-tetrahydropyri 
yl)carbonyl)ethenyl)phenyl]sulfide; 

[(3-(4-Pyrrolidin- 1 -yl)piperidin- 1 -yl)phenyl) [2,3 -dichloro-4-(E-(((3 -(2-pyrrolidinon- 1 - 
yl)propylamino)carbonyl)ethenyl)phenyl]sulfide;] 

(3-(4-Pyrrolidin-l -vDpiperidin- 1 -vDphenvl) |"2,3-dichloro-4-(E-( (Y3-(2-oxopyrrolidin- 1 - 
vOpropvlamino)carbonyl)ethenYl)phenYl]sulfide; 

[3-(4-(Spiro-2 5 2-dioxolanyl)piperidin-l-yl)phenyl] [2,3-dichloro-4-(E-((4- 
morpholinyl)carbonyl)ethenyl)phenyl]sulfide; 

[3-(3-Carboxylpiperidin-l-yl)phenyl] [2,3-dichloro-4-(£'-[(4-carboxypiperidin-l- 
yl)carbonyl]ethenyl)phenyl] sulfide; 
(2-(2-Carboxy)ethenyl)phenyl) [2,3-dichloro-4-(E-((4- 
morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 

[[3-(4-Carboxylpiperidin-l-yl)phenyl] [2 J 3-dichloro-4-(£-[(l,2 5 3 5 6-tetrahydropyridine)- 
1 -yl)carbonyl]ethenyl)phenyl] sulfide;] 

F3-(4-Carboxylpiperidin- 1 -ypphenyll [2,3-dichloro-4-(£-[( 1 ,2,3 ,6-tetrahvdropvridin- 1 - 
vDcarbonvllethenvDphenyll sulfide; 
[3-(4-Carboxylpiperidinyl)phenyl] [2,3-dichloro-4-(£-[(4- 
morpholinyl)carbonyl]ethenyl)phenyl] sulfide; 

[2-(4- Acetylpiperazin- 1 -yl)phenyl] [2 ,3 -dichloro-4-(£ - [(4-carboxypiperidin- 1 - 
yl)carbonyl] ethenyl)phenyl] sulfide; 
3-(3-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£'-[(4- 
morpholinyl)carbonyl] ethenyl)phenyl] sulfide; 
[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£:-[(4- 
(dimethylaminosulfamoyl)piperazin- 1 -yl)carbonyl] ethenyl)phenyl] sulfide; 
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(2-Methoxyphenyl)[2 J 3-bis(trifluoromethyl)-4-(E-((3-carboxypiperid^ 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-((2-carboxypyrrolidin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£-((4- 
((trifluoromethylsulfonyl)piperazin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 
(2-Methoxyphenyl) [2,3 -dichloro-4-( J £ , -(piperidin-l-ylcarbonyl)ethenyl)phenyl] sulfide; 
(2-Hydroxyphenyl) [2 5 3-dichloro-4-(E-((4-morpholino)carbonyl)ethenyl)phenyl]sulfide; 
(2-Methoxyphenyl) [2,3-dichloro-4-(E-((((4- 
carboxyphenyl)methyl)amino)carbonyl)ethenyl)phenyl]sulfide; 
(2-Methoxyphenyl) [2,3-dichloro-4-(E-(((4-pyrrolidin- 1 -yl)piperidin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Hydroxyphenyl)[2,3-dichloro-4-(E-((4- carboxypiperidin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide; 

[3-(4-Carboxypiperidin- 1 -yl)phenyl] [2 5 3-dichloro-4-(£'-((4-((methylsulfonyl)piperazin- 
1 -yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Aminophenyl) [2,3-dichloro-4-(£'-((4-morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 
(3-(4-carboxypiperidin-l-yl)phenyl)[2,3-dichloro-4-(£-((S-oxothiomorpholin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin- 1 -yl)phenyl] [2,3 -dichloro-4-(£ , -((4-hydroxypiperidin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Glycoxyphenyl) [2,3-dichloro-4-(E-((4-morpholino)carbonyl)ethenyl)phenyl]sulfide; 

(2-(4-Butyroxy)phenyl)[2,3-dichloro-4-(E-((4- 

morpholino)carbonyl)ethenyl)phenyl]sulfide; 

[3-(4-Carboxypiperidin- 1 -yl)phenyl] [2,3-dichloro-4-(£'-((4-hydroxyethylpiperazin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£ , -((4-furoylpiperazin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin- 1 -yl)phenyl] [2,3-dichloro-4-(£-((pyrrolidin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 
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[3-(4-Carboxypiperidin- 1 -yl)phenyl] [2,3-dichloro-4-(i?- 
((diethylaminocarbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£-((4-ethylpiperazin- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£'-((4-(aminocarbonyl)piperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£'-((4-(2-(ethoxyethyl)piperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-((4-Carboxymethyl)piperazin-l-yl)phenyl] [(2,3-dichloro-4-(E-(4- 
morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-bis(trifluoromethyl)-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyl]sulfide; 

(3-Hydroxyphenyl) [2^-dichloro-4-(E-((4-morpholino)carbonyl)ethenyl)phenyl]sulfide; 

[3-(4-Butyroxy)phenyl] [2 5 3-dichloro-4-(E-((4- 

morpholino)carbonyl)ethenyl)phenyl]sulfide; 

(2-Hydroxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-((4- 

morpholino)carbonyl)ethenyl)phenyl]sulfide; 

(3-Hydroxyphenyl)[ 2,3-bis(trifluoromethyl)-4-(E-((4- 

morpholino)carbonyl)ethenyl)phenyl]sulfide; 

[[3-(4-Carboxypiperidin-l-yl)phenyl] [23-ditrifluoromethyl-4-(£'-((4-hydroxypiperidin- 
1 -yl)carbonyl)ethenyl)phenyl] sulfide;] 

F3-(4-Carboxypiperidin- 1 -yDphenyl] [23-bis(trifluoromethyl-4-(£-( (4-hydroxypiperidin- 
1 -yQcarbonyDethenyPphenyl] sulfide; 

[[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-ditrifluoromethyl-4-(£:-((l ? 2 5 5 ) 6- 
tetrahydropyridin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide;] 
r3-(4-Carboxypiperidin-l-ynphenyll r2,3-bis(trifluoromethyl-4-(£-((L2,5,6- 
tetrahvdropyridin- 1 -yDcarbonvDethenyDphenyl] sulfide; 
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[2-((4-Carboxy)butyloxy)phenyl] [2,3-dichloro-4-(E-((4- 

morpholino)carbonyl)ethenyl)phenyl]sulfide; 

(2-Glycoxyphenyl) [ 2,3-bis(trifluoromethyl)-4-(E-((4- 

morpholino)carbonyl)ethenyl)phenyl]sulfide; 

(2-(4-Butyroxy)phenyl)[2,3-bis(trifluoromethyl)-4-(E-((4- 

morpholino)carbonyl)ethenyl)phenyl]sulfide; 

[[3-(4-Carboxypiperidin- 1 -yl)phenyl] [2 5 3-ditrifluoromethyl-4-(£'-((bis-(2- 
ethoxyethyl)amino)carbonyl)ethenyl)phenyl] sulfide;] 
r3-(4-Carboxvpiperidin-l-vnphenyl1 r2,3-bis(trifluoromethvn-4-(£:-((bis-(2- 
ethoxyethyDamino^carbonvDethenYDphenvll sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-bis-(trifluoromethyl)-4-(£-((bis-(2- 
hydroxypropyl)amino)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyl] [2,3-bis-(trifluoromethyl)-4-(£'-((piperazin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 
(3-(4-Butyroxy)phenyl)[ 2,3-bis(trifluoromethyl)-4-(E-((4- 
morpholino)carbonyl)ethenyl)phenyl]sulfide; 

[[2-(3-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(£-[(3-(2-pyrrolidinon-l- 
yl)propylaminocarbonyl)ethenyl)phenyl] sulfide;] 

r2-(3-Carboxypiperidin-l-vnphenvll r2,3-dichloro-4-f£ r -r(3-(2-oxopyrrolidin-l- 
yl)propylaminocarbonyl)ethenyQphenyl] sulfide; 

[[2-(3-Carboxypiperidin-l-yl)phenyl] [2,3-bis(trifluoromethyl)-4-(£:-[(3-(2-pyrrolidinon- 
1 -yl)propylaminocarbonyl)ethenyl)phenyl] sulfide;] 

r2-(3-Carboxvpiperidin-l-vl)phenyl1 r2J-bis(trifluoromethvn-4-r£ , -r(3-(2i-oxopvrrolidin- 
1 -vDprop ylaminocarbonyDethenvDphenyll sulfide; 

[2-(3-Carboxypiperidin- 1 -yl)phenyl] [2 5 3-dichloro-4-(£ , -((4-(2-hydroxyethyl)piperazin- 1 - 
yl)carbonyl)ethenyl)phenyl] sulfide; 

[2-(3-Carboxypiperidin-l -yl)phenyl] [2 } 3-bis(trifluoromethyl)-4-(£-((l ,2,5,6- 
tetrahydropyridin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; 
[2-(3-Carboxypiperidin-l-yl)phenyl] [2,3-bis(trifluoromethyl)-4-(£-((4-(2- 
hydroxyethyl)piperazin-l -yl)carbonyl)ethenyl)phenyl] sulfide; 
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[2-(3-Carboxypiperidin- 1 -yl)phenyl] [2 5 3-bis(trifluoromethyl)-4-(£-((4-(2- 
(hydroxyethoxy)ethyl)piperazin- 1 -yl)carbonyl)ethenyl)phenyl] sulfide; and 
(3-(3-Propioxy)phenvn r23-dichloro-4-(E-((4- 
morpholinolcarbonvDethenvDphenvllsulfide, 

13. A compound according to Claim 1 selected from the group consisting of: 
(2-Formylphenyl)[2-nitro-4-( £-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl)phenyl] 
sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-[(morpholin-l-yl)carbonyl]ethenyl)phenyl]sulfi 
(2-Isopropylphenyl)[2-nitro-4-( i^((3-dimethylaminocarbonyl-4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( ^-((4-methoxycarbonylpiperazin- 1 -yl)carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-( £-((2-carboxy-4-(methoxycarbonyl)piperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethyl-4-bromophenyl) [2-nitro-4-(£'-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(3-Morpholinophenyl)[2-nitro-4-(£-((4-acetylpiperazin- 1 -yl)carbonyl)ethenyl) phenyl] 
sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( £-((3-carboethoxypiperidin-l-yl)carbonyl)ethenyl) 
phenyl] sulfide; 

[(2-Isopropylphenyl) [2-nitro-4-( £"-((3-( 1 -pyrrolidin-2-onyl)prop- 1 -ylamino) 
carbonyl)ethenyl) phenyl] sulfide;] 

(2-IsopropylphenyQ[2-nitro-4-( £'-((3-(2-oxopvrrolidin- 1 -vDprop- 1 -ylamino) 
carbonvDethenyl) phenyl] sulfide 

(2-(Hydroxymethyl)-benzodioxan-6-yl)[2-chloro-4-( £-((4-acetylpiperazin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 
(Benzodioxan-6-yl)[2-trifluoromethyl-4-(^ 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( £-((4-carboethoxypiperidin- 1 -yl) 
carbonyl)ethenyl) phenyl] sulfide; 
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(Benzodioxan-6-yl)[2-trifluoromethyl-4-(^-((2-carbomethoxy-4- 
methoxycarbonylpiperazin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 
(Benzodioxan-6-yl)[2-trifluoromethyl-4-( ^-((2-carbomethoxypiperazin- 1 -yl) 
carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-( ^^-(methylaminocarbonyOpiperazin- 1 -yl) 
carbonyl)ethenyl) phenyl] sulfide; 
(2-Methoxyphenyl)- [2 ^ -dichloro-4^ 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( £-((3-^carboethoxypiperidin- 1 - 
yl)carbonyl)ethenyl) phenyl] sulfide; 

[(Benzodioxan-6-yl)[2,3-dichloro-4-(E-((3-(pyrrolidin-2-on- 1 -yl)prop- 1 - 
ylamino)carbonyl) ethenyl)phenyl] sulfide;] 

(Benzodioxan-6-vl)[2,3-dichloro-4-(E-((3-(2-oxopyrrolidin-l-vnprop-l- 
ylamincOcarbonvl) ethenvOphenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( £-((4-acetylpiperazin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( £-((3-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( £'-((4-carboethoxypiperidin- 1 -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( 2^((3-carboxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( ^-((4-carboxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-( £-((4-acetylpiperazin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-( £-((3-carboethoxypiperidin-l -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-( ^-((3-carboxypiperidin-l-yl) carbonyl)ethenyl) 
phenyl] sulfide; 
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(2-Isopropylphenyl)[2,3-dichloro-4-( £-((4-carboxypiperidin-l -yl) carbonyl)ethenyl) 
phenyl] sulfide; 

(2-Methoxyphenyl) [23-dichloro-4-(E-((4-(carboxymethylamino)carbonyl-piperidin-l- 
yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-((4-carboxymethylpiperazin- 1 -yl) 
carbonyl)ethenyl)phenyl] sulfide; and 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-((4-N-(2-hydroxyethyl)piperazin- 1 - 
yl)carbonyl)ethenyl)phenyl]sulfide. 

[ Insert new compounds here ] 

14. (Amended) A compound according to Claim 1 [wherein] where Ar is [selected 
from the group consisting of] methoxyphenyl [and] or isopropylphenyl. 

15. (Amended) A compound according to Claim 1 [wherein] where Ar is 
benzodioxan or substituted benzodioxan. 

16. (Amended) A compound according to Claim 1 [wherein] where R3 is a "trans- 
cinnamide"; and Ar is an unsubstituted arvl unsubstituted heteroaryl, substituted arvl or 
substituted heteroaryl group selected from l,3-benzimidazol-2-one, 1 ,4-benzodioxane, 
1,3-benzodioxole, l-benzopyr-2-en-4-one, indole, isatin, phenyl, l,3-quinazolin-4-one, 
and quinoline. 

17. (Amended) A compound according to Claim 1 [wherein] where Rio and Ri 1 are 
each independently selected from hydrogen, alkyl, cycloalkyl, alkoxycarbonylalkyl, 
hydroxyalkyl, and heterocyclylalkyl. 

18. (Amended) A compound according to Claim 1 [wherein] where [NR10R11] Rjo 
and R_ n are taken together with N to. form [is] an unsubstituted heterocyclyl or substituted 
heterocyclyl group . 
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19. A pharmaceutical composition comprising a compound of Claim 1 in a 
pharmaceutically-acceptable carrier. 

20. (Amended) A method of inhibiting inflammation comprising the administration 
of a compound of Claim 1 to a mammal in need of treatment for an inflammatory 
disorder . 

21 . (Amended) A method of inhibiting inflammation comprising the administration 
of a composition of Claim 19 to a mammal in need of treatment for an inflammatory 
disorder . 

22. (Amended) A method of suppressing immune response comprising the 
administration of a compound of Claim 1 to a mammal in need of treatment for an 
immune response disorder . 

23. (Amended) A method of suppressing immune response comprising the 
administration of a composition of Claim 19 to a mammal in need of treatment for an 
immune response disorder . 

24. (Amended) A compound of formula II 



where [wherein] R\ and R2 are each independently selected from [the group consisting 




of] 



J- 



1. 



hydrogen, 
halogen, 



1. 



alkyl, 
haloalkyl, 
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m. 



alkoxy, 



n. 



cyano, 



o. 



nitro, and 



p. carboxaldehyde. 

25. (Amended) A process for preparing a compound [of formula II] according to 
claim 24 



where R]_ and R? are defined as in Claim 24 with lithium hydroxide, and 
b) cleaving the resulting methyl ether. 

26. (Amended) A compound according to [The compound of] Claim 1 with the 
proviso that when three of R u R2, R4, and R 5 are hydrogen, then the remaining R u R 2 , R4, 
or R 5 is not carboxyl, 5-tetrazolyl, hydroxymethyl or carboxyl derivatized in the form of a 
pharmaceutically acceptable ester. 

27. (New) A compound according to Claim 1 where Ri is haloalkyl; R 2 is haloalkyl; 
R 3 is 'Vra^-cinnamide"; R 8 is hydrogen; R 9 is hydrogen; Ri 0 and R\ \ are taken together 




[H] 

[which comprises ] comprising 

b) reacting a compound of formula II' 
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with N to form an unsubstituted or substituted heterocyclyl group; R4 is hydrogen; R5 is 
hydrogen; and Ar is a substituted aryl, substituted with a substituted heterocyclyl. 

28. (New) A compound according to Claim 1 where Ri is trifluoromethyl; R2 is 
trifluoromethyl; R3 is 'Vraws-cinnamide"; R 8 is hydrogen; R9 is hydrogen; R\q and Rj 1 
are taken together with N to form an unsubstituted or substituted heterocyclyl group; R4 
is hydrogen; R5 is hydrogen; and Ar is a substituted phenyl, substituted with a substituted 
piperidine. 

29. (New) A compound according to Claim 1 where R3 is a "frans-cinnamide." 

30. (New) A compound according to Claim 1 where R3 is a "tams-cinnamide" and 
Rg, or R9, or both Rg and R9 are hydrogen. 

31. (New) A compound according to Claim 1 where R\ 9 or R2, or both R] and R2 are 
haloalkyl. 

32. (New) A compound according to Claim 1 where Rj, or R2, or both Ri and R2 are 
trifluoromethyl. 

33. (New) A compound according to Claim 1 where Ar is a substituted aryl group. 

34. (New) A compound according to Claim 1 where Ar is a substituted phenyl group, 
substituted with a substituted heterocyclyl. 

35 (New) A compound according to Claim 1 where Ar is a substituted phenyl group, 
substituted with a substituted piperidine. 
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36. (New) A compound according to Claim 1 where Rio and Rn are taken together 
with N to form an unsubstituted heterocyclyl or substituted heterocyclyl group selected 
from an unsubstituted morpholino or a substituted morpholino. 

37. (New) A substituted diaryl sulfide cinnamide compound, or a pharmaceutically- 
acceptable salt or prodrug thereof, the compound comprising: 

an unsubstituted aryl, unsubstituted heteroaryl, substituted aryl, or substituted 
heteroaryl group; 

a phenyl group; and 

a sulfur atom directly linking the phenyl group and the unsubstituted aryl, 
unsubstituted heteroaryl, subsituted aryl, or substituted heteroaryl group, 

where the phenyl group is substituted with i) a cinnamide group placed para- to 
the linking sulfur atom; and ii) one or more than one substituent other than hydrogen. 

38. (New) A compound according to Claim 37 represented by formula III, 



or a pharmaceutically-acceptable salt or prodrug thereof, 

where 

Ar is independently selected from unsubstituted aryl, unsubstituted heteroaryl, 
substituted aryl, or substituted heteroaryl; 

Ri, R2 ? R4, and R5 are each independently selected from hydrogen, halogen, alkyl, 
haloalkyl, alkoxy, cyano, nitro, carboxaldeyde, and heterocyclylsulfonyl; and 

R3 is a cinnamide. 

39. (New) A compound according to Claim 37 where the phenyl group is substituted 
with one or more than one haloalkyl group. 




Ill 
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40. (New) A compound according to Claim 37 comprising a substituted aryl or 
substituted heteroaryl group where the substituted aryl or the substituted heteroaryl group 
is substituted with substituted heterocyclyl. 

41 . (New) A compound according to Claim 37 where the nitrogen of the amide of the 
cinnamide group is a ring atom of an unsubstituted heterocyclyl or substituted 
heterocyclyl group. 

42. (New) A compound according to Claim 37 where the phenyl group is substituted 
with two haloalkyl groups and the nitrogen of the amide of the cinnamide group is a ring 
atom of an unsubstituted heterocyclyl or substituted heterocyclyl group. 

43. (New) A compound according to Claim 37 comprising a substituted aryl group, 
where the substituted aryl group is a substituted phenyl group, substituted with a 
substituted piperidine; the phenyl group is substituted with two trifluoromethyl groups; 
and the nitrogen of the amide of the cinnamide group is a ring atom of a morpholino 
group. 

44. (New) A compound according to Claim 37 which demonstrates inhibitory 
activity in an ICAM-l/LFA-1 biochemical interaction assay or an ICAM-3/JY-8 cell 
adhesion assay. 

45. (New) A compound according to Claim 37 where the compound demonstrates 
inhibitory activity in an ICAM-l/LFA-1 biochemical interaction assay of about 50 
percent at 4 

46. (New) A compound according to Claim 37 where the compound demonstrates 
inhibitory activity in an ICAM-3/JY-8 cell adhesion assay of about 100 percent at 0.6 

fjM. 
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47. (New) A pharmaceutical composition comprising a substituted diaryl sulfide 
cinnamide compound, or a pharmaceutically-acceptable salt or prodrug thereof, and one 
or more than one pharmaceutically acceptable carriers, the compound comprising: 

an unsubstituted aryl, unsubstituted heteroaryl, substituted aryl, or substituted 
heteroaryl group; 

a phenyl group; and 

a sulfur atom directly linking the phenyl group and the unsubstituted aryl, 
unsubstituted heteroaryl, substituted aryl, or substituted heteroaryl group, 

where the phenyl group is substituted with i) a cinnamide group placed para- to 
the linking sulfur atom; and ii) one or more than one substituent other than hydrogen. 

48. (New) A method of inhibiting inflammation comprising the administration of a 
substituted diaryl sulfide cinnamide compound, or a pharmaceutically-acceptable salt or 
prodrug thereof, to a mammal in need of treatment for an inflammatory disorder, the 
compound comprising: 

an unsubstituted aryl, unsubstituted heteroaryl, substituted aryl, or substituted 
heteroaryl group; 

a phenyl group; and 

a sulfur atom directly linking the phenyl group and the unsubstituted aryl, 
unsubstituted heteroaryl, substituted aryl, or substituted heteroaryl group, 

where the phenyl group is substituted with i) a cinnamide group placed para- to 
the linking sulfur atom; and ii) one or more than one substituent other than hydrogen. 

49. (New) A method for the treatment of an inflammatory condition in a subject for 
which an LFA-1 inhibitor is indicated comprising the administration to the subject of a 
therapeutically effective amount of a substituted diaryl sulfide cinnamide compound, or a 
pharmaceutically-acceptable salt or prodrug thereof, where the compound, or 
pharmaceutically acceptable salt or prodrug thereof, binds to the I-domain of LFA-1 in 
preference to an ICAM. 
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50. (New) The method of Claim 49 where the diaryl sulfide cinnamide compound 
comprises: 

an unsubstituted aryl, unsubstituted heteroaryl, substituted aryl, or substituted 
heteroaryl group; 

a phenyl group; and 

a sulfur atom directly linking the phenyl group and the unsubstituted aryl, 
unsubstituted heteroaryl, substituted aryl, or substituted heteroaryl group, 

where the phenyl group is substituted with i) a cinnamide group placed para- to 
the linking sulfur atom; and ii) one or more than one substituent other than hydrogen.. 

5 1 . (New) The method of Claim 50 where the substituted diaryl sulfide cinnamide 
comprises a compound of formula III: 



or a pharmaceutically-acceptable salt or prodrug thereof, 

where 

Ar is independently selected from unsubstituted aryl, unsubstituted heteroaryl, 
substituted aryl, or substituted heteroaryl; 

Ri, R2, R4, and R5 are independently selected from hydrogen, halogen, alkyl, 
haloalkyl, alkoxy, cyano, nitro, carboxaldeyde, and heterocyclylsulfanyl; and 

R3 is a cinnamide. 

52. A compound which 

( 1 ) binds to the interaction-domain of LF A- 1 ; and 



(a) a diaryl sulfidecomprising first and second aryl groups and a 
sulfur atom which links the first and second aryl groups and which is connected 
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directly to (i) an aromatic ring in the first aryl group and (ii) an aromatic ring in 
the second aryl group, where 

(A) the first aryl group is substituted with a cinnamide moiety 
placed ortho- to the linking sulfur atom; or 

(B) the first aryl group is substituted with a cinnamide moiety 
placed para- to the linking sulfur atom and the second aryl group is 
substituted; 

or 

(b) a pharmaceutically acceptable salt or prodrug of said diaryl sulfide. 

53. A compound according to Claim 52 where the amide group of the cinnamide 
moiety is a secondary or tertiary amide. 

54. A compound according to Claim 53 where the amide group of the cinnamide 
moiety is a tertiary amide in which the nitrogen atom of the amide group is part of a 
heterocyclic ring. 

55. A compound according to Claim 52 where the first aryl group comprises one or 
more substituents in addition to the cinnamide moiety placed ortho-or para- to the linking 
sulfur atom. 

56. A compound according to Claim 52 where the second aryl group comprises one 
or more substituents. 

57. A compound according to Claim 52 where the first aryl group comprises a phenyl 
group which is substituted in the para— position by a cinnamide group and which 
optionally comprises one or more other substituents. 

58. A compound according to Claim 57 wherein the second aryl group comprises a 
phenyl group which comprises one or more substituents. 
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59. A compound according to Claim 52 where each of the first and second aryl 
groups comprises a phenyl group. 

60. A compound according to Claim 52 where the first aryl group is a phenyl group 
substituted with the cinnamide moiety and optionally further substituted with at least one 
group which is an alkyl, halogen, hydroxy, or alkoxy group, and the second aryl group 
optionally is substituted with at least one group which is an alkyl, halogen, hydroxy, or 
alkoxy group. 
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